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BIOLOGY NOTES FOR 9™ CLASS (FOR KHYBER PAKHTUNKHWA) 


INTRODUCTION TO 
BIOLOGY 


QI: What.is biology? List down its major branches: 

BISE Mardan 2015, BISE Peshawar 2016 
Ans: Biology: 
The word “biology” is derived from two word ‘i-e- 
bio-life and logy-study- 
Definition: “The branch of science which deals with 
the study of life is called biology-” In biology we 
deal with the study of life cycle, habitat, nutrition 
and behavior of an organism: The word “biology” 
was discovered by Carl Linnaeus for the first time: 


Main Branches of Biology: 
There are three main branches of biology:. 


7- Botany: 
“The branch of biology whith deals with the at 
of plants is called botany-” 


2: Zoology (Zoo0-animal, loqus-study): . ~A. 
“The branch of biology which deals with the study 
of animals is called zoology-” j 


3+ Microbiology: 
“The study of micro organisms is called 
microbiology:” i 


Micro Organism: 
“Those organisms whith are only seen under microscope 
ee 
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are called micro organi 
etc i 

7- Morphology: (Morph-shape, logus-study) 

“The study of physical appearance of an organism is 
called morphology:" In this we study shape and 
structure of an organism 


2: Anatomy: 
“The study of internal structure of en organ is 
called anatomy:” ‘ 


3: Histology: (histos-tissue, logy-study) “A 

“The study of tissue of plants and animals is called 
histology:” In this we study about function, 
structure and composition of a tissue- 


4- Physiology: 

“The study of function of a organ is called 

physiology” eg the physiology of kidney is 

filtration of blood- ; 

5+ Embryology: (Embryon-feotus “baby in uterus”) 

“The study of formation of embryo is called © 
bryology-” In this we study how a complete 

multi-cellular organism is develop from a_ single 

zygote: 

et Taxonomy: (Taxis-arrangement, nomy-law) 

“Phe study of classification of organism and giving 

ame to them is called taxonomy-” In this we 

classify organism into groups and sub-groups on the 

if basis of their similarities and differences: 
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7 Cell Biology or Cytology: (Cytos-cell, loniensbinty)- 
“The study of cell and its organélle is called 


cytology-” In this we study structure, composition 
and function of a cell: ; 

ntology: (Paleo-old, onta-existing, logus-study) 
of fossil record of ancient organisms: 


of life which once was is called paleantology:” 


YY remanent or impression of the 
of past life that is preserved in earth: 


Paleobotany: “The study of fossils of plants is 
called paleobotany:” 


Paleozoology: “The study of fossils of animals is 
called paleozoology-” n 


9- Immunology: 
“The study of immune system of the body: is called 
immunelogy-” 
\ famune: System: “The defense system of a body 


1, against harmful substances is called immune 
‘systern-” 


10- Entomology: (Entomon-insect, logus-study) 
“The stuay of insects is called entomology-” 

17 Geneties: (Gene-a heredity unit, ites-transformation) 
“The study of mechanism of transformation of 

character from parents. to offspring is called 

genetics” -. 


12: Biotechnology: (Bio-life, technology-techniques) 
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The. techniques in which we use living organisms 
for the welfare of human ‘being are called 
biotechnology-” 
73- Environmental Biology: 
“The study of inter-relation of organism amon, 
each other and with their non-living envi 
Ba environment biology” 
‘4+ Parasitology: (Parasitos-eating ati 
es other) F 
“The study of parasites is called parasitoi ; 
Parasites: “Those organisms that obtain their food. 
from living bodies and, harm them are called 
parasites-” 
15+ Socio-Biology: 
“The study of social behavior of an organism. is 
called socio-biology-” eg: honey .bees, ants and 
termites- ? : 
16- Pharmacology: (pharmakon-drug, logus-study) 
“The study of drugs and their effect on human 
body is called pharmacology” 3 
Drug; “Any substance that’ can change the 
Physiological or poyeteological activities of an organism 
is called drug:” 


Q2: Explain the linkage between biology _ with 
biophysics, biochemistry, biogeography — and 
statistics: BISE Peshawar 2017 


Ans- Biology is link with other field of science in 
different aspects: /t is because the metabolism and 
far. cloning of living organisms follow the principle 


Visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 4 of 241) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


BIOLOGY NOTES FOR S™ CLASS (FOR KHYBER PAKHTUNKHWA) 


of physics, biochemistry, geouraphy and economics 
etc: The linkages are given below: 
1- Biophysics: 
It is an inter-disciplinary study in which we apply 
laws and principle of physics to understand a 
biological phenomena occurring in a body- 
Example: Fluid dynamics is applied to blood flow, 
gas physics is applied respiration and radiation in 
diagnosis of disease are used- Photosynthesis alsp 
follows the laws of physics during absorption of 
light- ; : 
2- Biochemistry: 
“The study of biochemical process that occurs Hisiee. 
the body of living organism is called bicehenite tral: 
eg" photosynthesis and pespiraan: 
3+ Bie ra, ; 
“The. study of distribution of organisms in different 
regions of the world is called biography-” Various 
organisms are found in various region of the world- 
Some organisms are found all over the world while 
some organisms are found only in specific regions of 
the world e-9- : 

7- Polar bear is found in arctic region 

2- Cats are found all over the world 


4- Biometry or Biostatistics: i 


The study of biological phenomena by using 
statistical tools and techniques: In this we agalyze 
and interpret the research data- 
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io- Economics: (BISE Abbottabad 2018) 
7 It is the co-relation of biology with economics: 
2: it is concern with the use of organism to get money- 
3: In this we compare and calculate the cost. and 
profit of biological projects: 
eg: a disease of organism can results in loss of 
billions of dollars throughout the world: 


Q3: Explain the different carrier in biology: 


Ans: 1- Medicines and Surgery: 
The field of medicines is related with the 


prevention, diagnosis and treatment .of human 
diseases: : 


Surgery: in surgery a defective part of the body is 
repaired, replaced or removed: After studying bioloay 
at higher secondary level one can choose these 
professions in the same course (MBBS or BDS; 

2: Fishes: . 
In this field of ‘biology we deals with the habitat, 
reproduction, disease and nutritional requirements 
of fishes- When a person do bachelor or master in 
zoology then it can adopt this carrier- = 


3: Agriculture Gest): 

Agriculture is the cultivation of soil for the 
production of crops and rearing of animals to get 
food, wool and other «eeducts- In Pakistan there are 
agricuitural universities when one can do professional 
course in agriculture: Agriculturisé may work in 
agriculture department, pharmaceutical industries, 
farming, veterinary and agricultural bank etc: 
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4- Animal Science: 

This field is concern with the breading and 
development of livestock (domestic animals): Animal 
Science is taught in many universities in Pakistan: 
it is done after higher secondary education in 
biology: . , 

5+ Horticulture: ; 

lt is art of growing and development of plants 
(gardening)- Horticulturist can open business and 
find. job in fruits and vegetable production; 
landscape design, nurseries and gardens: 


6+ Forestry: 

“The practice of planting, managing and caring of 
forest is called forestry-” Forestry is done to 
provide wood for timber and a habitat for wild life- 
7+ Farming: , 
“The act of growing crops and rearing of animals is 
called farming-" It is concern with animai breading, 
poultry, fruits and vegetables: 


@4: Who classify the living organisms? Also explain 
each kingdom with examples: 
Ans: Robert Whittaker in 1969 classified organisms 
inco five kingdoms: 

7- Kingdom monera 

2: Kingdom protista 

3: Kingdom fungi 

4- Kingdom plantae 

5S: Kingdom anamalia 
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1- Kingdom M nera: 
Also called kingdom prokaryota- 


Characteristics: 

1- They have prokaryotic cell- 

2- They are unicellutar- 

3: They are microscopic (only seen by microscope) 
4 They lack true nucleus and membrane bounded 
organelles: 

Their cell wall is composed of murine: 

They are divided by binary fission e-9- bacteria 
and cyanobacteria- : 


2- Kingdom Protista: 
le is also called trash can. ‘isigeloti: l& coritains 


various organisms: Some have animal like characters, 
some have plants and some have fungi like- 


oH 


Characteristics: 

1- They are simplest eukaryotic organisms: 

2- Some are unicellular and some are, multi-cellular: 

3+ Some are autotrophic while some are heterotrophic: 

4: They may produce spores- : 

S- Some members are motile- eg: paramecium, 
plasmodium, amoeba etc: a8 

3- Kingdom Fungi: (BISE Kohat 2015, Swat 2017) 

Characteristics: (BISE Mardan 2015, Peshawar 2016) 

7- They are eukaryotic organisms: 

2- They may be unicellular (yeast) or may be 

| multicellular (mushroom): 
3- They produce spores: 
4: They are non-moiile- 
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5- Cell wall is composed of chitin: 
6- They are heterotrophic: 
7- Food is stored inside the body in the ‘form of 
glycogen: eg: yeast, mushroom, molds etc: 
4- Kingdom Plantae: 
Characteristics: 
They are eukaryotic cell organisms: 
They are multi-cellular- 
They produce spores- 
They are non-motile (sessile): ° * 
They have chloroplast so they are autotrophic: 
Their cell wail is composed of cellulose- : 
The food is stored in the form of starch: 
They lack centriol- 
- eg: all green plants: 
5: Kingdom Anamalia: (Anima-breath or soul) 
Characteristics: 
They are eukaryotic cell organisms: 
They are multi-cellular- 
* They are motile: 
They are heterotrophic: 
They lack cell wall- 
Centriols are present in their cells- 
They store food in the form of glycogen: 
e-g- vertebrates and invertebrates: 


Q5: Discuss teaching of Holy Quran about biological 
Science : 


ans: Holy Quran and Biological Science: 

Allah Almighty is the creator of whole universe- In 

many verses of Holy Quran Allah’. explains the 
: ie 


SPYVOARWN 


NOARH 
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creation of human beings - some are e-giver below: 

7- Allah created man from the sounding clay like 
the clay of pottery: 

2: In Surah-Al-Mominoon Ayah: 74 Allah says “we 
make a clot of congealed blood from sperm: 
Then from this clotted blood mass we make 
lump that is featus- From that lump 
(cartilage) we make bone- To that bone we 
clothed it with meat (muscle) and thea at 
last we create a complete human being So 
Allah is the best creature>” 

3: In Surah-Al-Sajda Ayah: 7 Allah says “we 
made all things good which he created, and He 
began the creation of man from clay” 

4: In Surah-Al-Zumar Ayah: 62 Allah says “Allah 
is the creator of all things and He is guardian 
over all things-” 

5S: In Holy Quran Allah says “we create everything 

from water: Some of them are creaping on 

their bellies, some are bipedal while some are 
walking on four legs-” 


Q6: What are the contribution of Muslim scientist 
in the field of biology? 


Ans: Contribution of Muslim Scientist: 

From 8% — 15 century Muslim scientist contribute a 
lot of knowledge to the biological science and 
medicines: Their views were highly respected and taken 
as authority: Some of the famous are given below: 

7-- JABIR_BIN HAYAN: (BISE Malakand, Kohat, 
Swat 2075, Peshawar 2076) 

He was born in Iran (721 AD): He is known as the 


Visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 10 of 241) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


BIOLOGY NOTES FOR S™ CLASS (ror KHYBER PAKHTUNKHWA) 


father of chemistry: He was an astronomer, 

physician, philosopher, engineer and scientist: 

Contribution: 

7. He introduced experimental chemistry: 

2: He wrote a number of books on plant “Al- 
Nabatat”: In this book he explains form, shape 
and function of plant: 

3: He wrote a book on animals called “Al- 
Hayawan”- : 


2+ ABDUL-MALIK ASMAI: 
He was born in Busra in 740 A-D- he was regarded 
as @ specialist in animal science 


Contrib ation: 

1’ He wrote many books on plants and animals: 

2: He wrote a book about horses whith is called 
“Al-Kheil”- 

3: He wrote a book about camel which is “Al-Ibil”- 

4 He also wrete a book about sheep “A-sha"’ and 
“Al-Wahoosh” about wild animals: 

S- He also wrote a book about different parts 
and functions of human body called “Khalaq-ul- 
insan”: 

3: BU-ALI SINA: 

He was born near Bukhara in 980-1037 AD: He 

was among the greatest Muslim scientists: 


Contribution: 

7 He wrote a lot in the field of medicines: 

2> He was also expert in astronomy, 
mathematics, physics and paleontology: 
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3- He works on the ebaicbune and function of 
human eye and its diseases: In this book he 
explains 130 diseases of eye 

4- ABU-USMAN UMAR ALJAHIZ: 


He was born in Busra: 


Contribution: : . 

7: He wrote a famous bock on animal called “Al- 
Haywan"- In this book he describes his own 
observation on animals such as seasonal 
migration of fishes in rivers: 

2: He also describes the life system of ants: 


S- AL-FARABI: 
He was born in 870 AD- He was a biologist: 


Contribution: 

7- He wrote two books; “Kitab-ul-Nabatat” this 
book was about plants- 

2: “Kitab-ul-Hayawanat” this book was about’ 
animals: 


&- ABDUL QASIM ALI ZAHRAVI!: 
(BISE Bannu 2017) 
He was born in 936 AD- a < 


Contribution: 

7- He was a great Muslim surgeon: 

2: He was famous for the removal of kidney 
stone from urinary bladder- 


7: IBN-UL-HAITHUM: 
He was born in 965 AD- He was one of the most 
outstanding biologist of the Muslim world: 
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Contribution: 

7- He was an ophthalmologist- 

2: He corrected Greek concept of vision locating 
retina as the seat of vision- 

3- He wrote two books “Kitab-ul-Manazir” and 
“Mlizan-ul-Hikma” which were translated into 
Latin: 

&- Ali Bin Isa: 

He was a well known ophthalmologist- 

Contribution: 

7. He explains the structure, function and 
diseases of eye : 

2- In this book he destribes 130 diseases of eye: 

9- IBN-UL-NAFEES: 

He was born in 1213- He was a renowned biologist 

of 73% century: es 

Contribution: 

He describes the circulation of blood in human body- 


Q7: Explain various levels of biological organization: 


Ans: Levels of Biological Organization: 
7- In present time million organisms are living on 


the earth: 

2: These organisms are different from each other - 

_-- they ranges from simplest organism (bacteria) 
to complex organisms (hutnari)- 

3: The bodies of these organisms are made of different 
parts which are organized in a good manner ive: 
atom —» molecules —» ‘organelle — cell — ‘Sissue 
— organs — organ system —» organisrn- 
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1- ATOM: 

It. is the smallest particle of an element- (OR) 

The building block of element is called element- 
Each atom is composed of sub-atomic particles ive- 
electron, prototi and neutron: 


Element: When atoms combine together they form 
element: 


Bio- Element: 

“Those elements which are present in the body of 
living organisms are called bio-element-” There are 
16 bio-elements: Only 6 of them made the 99% 
protoplasm - these elements are O, C, H, N, Ca 
and P- Other 10 elernments are collectively make 7% 
protoplasm: These are K, 5, Cl, Na, Mg, Fe, Cu, 
Mn, Zn and I- + 

2- MOLECULE: 

When atoms of bio-element combine together they 
form molecule: This combining of bio-element form 
bio- molecules: : 


Types of Molecule: 
There are two types of molecules: — 


a) Micro Molecule: 
“Those molecules | For your Information: 
which have low- | Molecules having more than 


70000 Dalton weigh are 
considered as macra molecule: 


molecular weight 
are called micro 
molecules-” e-g- amino acid, glucose and water etc: 
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b) Macro Molecule: 


“Those molecules having high molecular weight are 
called macro moletules-” e-9- starch, glycogen and 
protein etc: 


“3+ COMPOUND: : 

“The chemical combination of two or more than 
two different atoms in a fix ratio by mass is called 
compound:” 


Types of Compound: 
a) Organic Compound: 


“Those compounds which contain carbon and 
hydrogen are called organic compound-” eg 
carbohydrate (C, H, 0) 


5) Inorganic Compound: 


Those compounds in which carbon is not directly 
bonded to hydrogen e-g- water (C, H, O)- 

4- ORGANELLES: 

These are sub-cellular particles that are made by 
the combination of different bio-molecules: Each 
organelle performs a particular function in a cell- 
eg: mitochondria, endoplasmic reticulum and 
ribosome etc: ; ; 

S: CELL C4): 

lt is a unit surrounded by membrane: It is the 
basic structural and functional unit of life: In 
unicellular organism one cell makes the whole body- 
In multi-cellular organisms there are more levels of 
biological organization: 
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6- TISSUE: 


When similar cells combine together they form 
tissue’ A tissue performs a specific function: 


Example: la plants mesophyll performs 
photosynthesis: In animais glandular tissues is made 
of cells that produces secretion: 


7- ORGAN: 

When different tissues combine together and 
perform a specific function: [& makes an organ: e-9° 
stomach is made of tissue which is made of two 
types of cells j-e- epithelial tissue and muscular 
tissues: 


&: ORGAN SYSTEM: 


When different organs co-ordinates in their function 
it makes an organ system e-g circulatory system 
is made of arteries, veins and heart- 

9- ORGANISM: : 

When different organ system combines together 
and works coordinately an organism is formed: 
Example: An organism contains respiratory, nervous, 
circulatory, reproductive and digestive system: 
Levels Higher than Organisms: 

1+ Specie: 

A group of similar organisms that can interbreed 
freely and having the. potential to produce fertile 
offspring is called specie- Same specie have constant 
number of chramosomes e-g- human = 46° 


2: Population: 
4 group of same specie living together in same area 
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is called population: e-g: a field of mustard plant: 
3- Community: : 
“A group of different population living together in 
same area is called community-” e-g: a field of 
mustard, wheat and grasses 
4- Ecosystem: 
An area where living organisms. interact with each 
other and with their non-living environment: 
5: Biosphere: (Bio-life, sphere-place) 
“The place in universe where life is possible is called 
biosphere” eg: atmosphere, lithosphere and 
. hydrosphere- ; 


| Q8: Discuss different types of cellular organization: | 


Ans: Cellular Organization: (BISE Swat 2077) 
“The organization or arrangement .of cell to make 
an organism is called cellular organization-” 


Tupes: 
Cellular organizations are of three types: 


7- Unicellular 
2° Malticellular 
3: Colonial . 
1+ Unicellular Organization Use set: Cuni-one, ~~ 
cellular-cell) ys 
7+ Those organisms which are made up of only 
one celi are called unicellular organisms- 
2: There one cell can perform all the activities of 
life such as metabolism, excretion, respiration 
‘and movement etc: e-g- amoeba, bacteria etc- 
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2+ Multiceltular Organization Uses? 2): 

(maki many, cellular-cell) 

1. Those organisms which are composed of many 
cells are called multicellular organisms: 

2: In multicellular organisms each cell can perform 


>. a specific function’ So there is division of 
labour among the cells- e-g- mustard plant and 
"frog: 


Mustard Plant: Its botanical name is “Brassica 
Compestris”> Their body is divided into two types 
.f organs: : . 

T- Vegetative Organ: Root, stem and leaves 

2- Reproductive Organ: Flower is the reproductive 
organ of mustard plant: . 


. Froq (Rana Trarina): The body of-frog is made of 
different organs and systems: e-g- respiratory 
system, digestive system, circulatory system and 
nervous system: : 


3- Colonial Organization: 
These organisms are live in the form of colonies: 


eg: valvox: 
Volvox: 
7 [t is a green algae that lives in fresh water: 
It belongs to. kingdom protista- 
3- The colony of volvox is called céenobium whick 
is made of hundred of cells- 
In the colony of volvox two types of cells are 
present: 


xe 


z 
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Vegetative Cell: (t is for motality: 
Reproductive Cell: [¢ reproduces new. ‘volvox: 


F-gure 1.3: Uniceflular organization (3) Chlamydomonas and organization (b) Valvex colonies | 


—_¥—_—_€- Bo —— 
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aC nna 5p 


A- Encirtle the best suitable answers: 
7. Ms- Aisha was busy in ‘dissecting and analyzing 
the heart of frog: Probably. she is a: 
(a) Cell biologist (bh) Taxonomist 
Y (ce) Histologist (d) Palaeontologist 
2: How many people get. lung cancer by smoking? 
This question can be answered through: 4 
¥ (a) Biometry (b) Biophysics © 
(c) Bio-economics (d) Biogeography 
3: Al-Qanun fil-Tibb is the farmous book of: 
‘J (a) Bu Ali Sina 
_~ (6) Jabir Bin Hayyan 
~~ .¢¢) Abdul Malik Asmai 
_. Cd) lon. Nafees i = 
“4 One of the following contains large number of 
cells but not @ fmulticellular- 
(a) Frog v¥ (b) Volvox 
‘ (6). Mushroom (4) Chlamydomonas 
- 5+ “According to fivé kingdom system: of classifications — 
mushrooms ‘belong to: 
. (a) Plantae ¥ (Cb) Fungi 
() Animalia (d) Protista 
6: The level of organization which is represented 
by the heart of frog is: : 
¥ (a) Organ () Tissue 
(¢) Organism ~ = (d) Organelle 
7- One. of the following is n2t a macromolecule: 
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“J (a) Glucose (b) Sucorse 
(Ce) Fatty acid (d) Protein 
& “The number of plants in desert are scarce”- 
This could be the statement of: ~ 
(4) Palaeontologist (b) Social biologist 
< (c) Biogeographist (d) Taxonomist 
9: Which bio-element ‘makes most of the 
composition of organism's body? 
(a) Hydrogen | (b) Carbon 
¥ (0) Oxygen (d) Nitrogen 
10° Which of the following cellular organization 
represents volvox? 
(4a) Unicellular -  (b)-Multicellular’ 
- () Bicellular ¥ (d) Colonial © 


re ( Short Questions ye] 
8B: Write short answers for the following questions: 


QI: How the understanding of pagses ¢ can help the 
biologist? 

‘Ans: The laws of physies c-e applied to understand 
various biological functions: Such . as bioenergetics 
follows the laws of light radiation and fluid 
dynamics i- applicable for the transport of blood in 
@ living boo, : ; 


@2: Which carrier would you like to adopt aft 


studying biology and why? 
Ans: will prefer horticulture if | am a biology 
student because gardening have many use aspects 
“such as it provides us delicious food, a plate for 
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enjoyment, it provides natural beauty to an area 
and also as a place of playing with childs: 

Q3: Write the translation of any three verses of 
the Holy Quran related to the creation of mankind: _| 


Ans: : 

‘He created human from the sounding clay like a 

clay of pottery: : 

2: He created man from filthy (8) water: 

3: Allah created man from the product of wet 
earth: 


oy 


contribution in the field of biology and medicine: 


Ans: 7- Bu Ali Sina: He was among the greatest 
Musiim scientists: 


Cortribution: t 

7. He works a lot in the field of medicines- 

2: He works on the structure and function of 
human eye: 2 

3: He also discusses diseases of eye: 

2: Abu’ Usman Umar Aliahiz: 

7 He works a famous book on animals “Al- 
- Hayawan”- 

2: He describes the seasonal migration of animals 
e-9: fishes: : 
He describes life system of ants- 


3 

3+ ibn-ul-Haithum: 

7- He* was an ophthalmologist- 

2: He corrects the Greek concept of vision located 


retina in the seat of vision: 
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QS: What level of organization is represented by. 
volvox? 


Ans- Volvox represents colonial organization: In the 
colony of velvox many volvox members are found: It 
may be from S00 - 6000- There are two types 
of orgranisms in the colony of volvox ive: vegetative 
and reproductive: 


ACen ain Dp 


C: Write detailed answers for the following questions: 


Ql: How the understanding of biology can be 
improved through the knowledge of geography, 
chemistry and statistics? Give examples- 
Ans- See Question number 3- 


Q2: Define biologye How can you describe your 
own body under different branches of biology? 


Ans- See Question number 7- 


Q3: Enlist the various levels of biological 
organization end explain it with an example: 
Ans- See Question number 17- - - 


Q4: Explain the role of bio-elements for living 
orgarisims: : ; : 


Ans- Role of Bio-elements for Living Graanisms: 
7: C, wh and O make bio-molecules such as 


carbohydrates, fats and protein: 
2: . These molecules form various body structures 
such as membranes: 
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_3+ These membranes provide shape and protection 
to the cell- 

4- These bio-molecules are also a source of energy 
for living organisms: ‘ 

5-H, O and N make proteins: — 

6- Iron (Fe) is essential for the formation of 


hemoglobin that. transports gases- 

7 Ca is essential in muscle contraction and also 
provides strength to bone and teeth 

&- Na and K. are acts to sends impulse in neuron 
that sense us about a stimulus- 


Q5: Who classify. the living organisms into five 
kingdom? Explain each kingdom with the living 
organisms included in it- 
Ans: Please ‘Question number 4- 


eget Hew hte *. 
-<- ep LFBL % 
-<-th Lr berzuh 


PY 
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SOLVING A BIOLOGICAL 
PROBLEM 


QI: What is science? How does it work? 

Ans: Science: ; 

The study .of physical and natural world using theo- 
‘retical models and data from: experiment or obser- 
vation: By causing scientific method scientists find 
out the cause and effect of physical and’ natural 
relatioaship of the world: Due to science we solve 
many problems around us 

Q2:: What is biological method? Also explain its 
'| steps: 

Ans* Biological Method: ra BISE Abbottabad) 
‘lt is @ method through which a person can solve 
biological problem (. disease): 

Biological Problem: 

“Any problem (disease) in the a of living organ- 
isms is called biological problem: 


Steps of Scientific Method: 


To solve a biological problem, scientists use the fol- 


lowing steps: 


_Ci) Recognition of gh pabbins 


it begins with the formulation of a question re- 
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lated to a problem- Example: what js the risk fac- 
tor of lung cancer? 


(ii) Observation: 
7 The act of observing a thing by five senses: 
2: Observation can help a. persan in finding a solution: 
3- In this we collect a data from an object by 
some tools like microscope: 
Observations are of two types: 
7- Qualitative 
2: Quantitative 


Qualitative Quantitative 


7: It deals with description: | lt deals with number- 
2: It can be only observed-| It can be observed: 


3- f& is not measured| lt can be measured e-g- 
eg: color, taste and} length, height, tempera-. 


smell- ture etc: 

Gi) Hup othesis: : ‘ 

7- A suggested answer to a problem is called hy- 
pothesis: : 


2 kt is’ only a possible answer to a problem: 
3: 1 may be true or may be false- 


Characteristics of Good Hypothesis: 


7-6 is based upon observation- 

2: It is testable through experiment: 

3- i is a proposed statement to answer the 
problem: ; 

4- There is always a way to disprove the hypo- 
thesis after experimentation: 
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7; Fora ai problem piologet may make more 
than one hypothesis: 

2- There is a need to test all hypothesis for the 
selection of true one: 

3: This testing is done by experimentation: 

4- Before-going to experimentation a biologist will 
make deduction for each hypothesis: 


(iv) Deduction: 

“The logical consequence of hypothesis is called de- 
duction-” 

7 for making deduction the biologists takes hy- 
pothesis as true and draw out the expected 
results which is called deduction: . 

2: Deduction involves the use of “if” and “then”- 

3: ff all birds have wings than pigeon is a bird: 


(v) Experiment: 
“The act of conducting investigation is called experiment-” 


7- In this a scientist can verity the data of hypothesis: 
2: It is the most important step of Biological 
method:. 


Explanation: 
7- Biologist performs experiment and check the 


deduction on his hypothesis: 

2: ff hypothesis proves correct than it is accepted 
and if proves to be incorrect then it is re- 
jected: 

3: From the accepted hypothesis biologist per- 
forms further experiments and confirm the 
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correctness of hypothesis: 

4 If the result of experiment do not support 
any hypothesis then a new hypothesis are de- 
veloped and tested: 


(vi) Conclusion and Reporting: 


7 Biologist. collects data from his experiment and 
analyzed it statistically to reach some conclu- 
sion: 

2: Then he publishes his conclusion in the form of 
research article in scientific journal and books: 

3- He also presents his conclusion in science semi- 
nars at national and international levels- 


Q3: Explain how biologists use scientific method 
to solve a biological problem? 

Ans- Malaria is a biological problem: Malaria: mal- 
bad, aria-air- 

It is a disease characterized by fever and chills: Bi- 
ologist performs the following steps to solve ma- 
larial problems: 


(i) Jbservation: 

The physicians of ancient time had some observa- 

tion on malaria i-e: : 

7 This disease is common among those peoples 
who lived in marshy places but when some vo- 
lunteers drank the water from marshes: They 
did not develop malaria so a new observation 
was made ive: the disease did not result ae 
drinking the water of marshes- 

2: Some people think that stagnant water of 
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marshes poison the air- When people breath in 
this “bad air” they got malaria But these ob- 
servations did not help much to solve the 
problem i-e- cause of malaria’ - * 


Observation of Laveran: 
In 1878 a French physician Laveran works on the 


blood of malarial patient under microscope: He seen 
some micro-organisms in this blood and named as 
“animaculis” which was later called plasmodium- He 
won the noble prize for his discoveries- 


Gi) Hypothesis: 
Plasmodium is the cause of malaria’ On this biolo- 
gist further built a hypothesis- 


(iii) Deduction: 

For testing hypothesis through experiment biologist 
made deduction: If plasmodium is the cause of ma- 
laria, then all malarial patients should have plasmo- 
dium in thejr blood: 


Civ) Experiment: 
To test hypothesis that plasmodium is the cause of 


malaria biologist perform the following experiments: 
7 They examined the blood of 100 malarial pa- 
tients. under microscope and was labeled as 

“experimental group”: 
“2: They also examine the blood of 100 healthy 
persons under microscope and labeled as “con- 
trol group”: . , 

(v) Results: 

't was observed that plasmodium is the cause of 
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malaria because all the persons that have malaria 
contain plasmodium in their blood- 
BIOLOGICAL PROBLEM # 2: 


How is plasmodium transmitted te human beings?: 


For the solution of this problem biologist performs 


the following gbservations: 


(i) Observation: 
Malaria is associated with marshy places: - 


Observation of A:F-A King: 
In 1883 an American physician A-F-A King 20 more 


observations about malaria~ Some of them are given 

below: 

7- People who slept outdoors suffer from malaria 
more than who slept indoor- 

2: Those individual who slept near a smoky places 
did not get malarig- 

3°: People who uses mosquito net-less suffer from 
malaria then people who did not use nets- 

Gi) Hupothesis: 

On the basis of above observation A-F-A King made 

a hypothesis that “mosquitoes transmit plasmo- 

dium"- In order to check the hypothesis the follow- 

ing deduction was made- 

“If mosquito transmits plasmedium then. plasmo- 

dium should be present in the body of mosquito-" 

(iii) Experiment: 

In 1880s a British physician Ronald Ross performs 

his experiment on sparrows: 

7 He allowed a female culex mosquita to bite a 
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sparrow suffering from malaria: 

2- He killed some of mosquito and studied them- 

1 3- He found that plasmodium multiplied in the 

walls of stomach of mosquito: 

4- Then these plasmodium moves to salivary gland 
from stomach: 

5: He allowed the infected mosquito to bite a 
healthy sparrow: 

6- Ross found that these healthy sparrow got 
malaria: ~ 

7- At last when he examined the blood of these 
previously healthy sparrows he found many 
plasmodium in it- Hence it is cleared that 
mosquitoes carry plasmodium- 


Experiment on Human Being: 


7- In 1898 an italian scientist allowed: an ano- 
pheles mosquito to bite a malarial patient: 

2: The infected mosquito is then allowed to bite 
@ healthy man- : 

3- This person later becomes a malarial patient- 

4: So it was confirmed that mosquitoes transmit 
plasmodium and are involved in the spread of 
malaria: 


Ans- Theory: 

“A well established explanation of some aspeek of 
natural world is called theory-” 

When a hypothesis is proved by many experiments 
then scientists try to develop more new hypothe- 
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‘siss If this new hypothesis is again proved true 
then the original “hypothesis become theory: 


Law: 

7- The world wide acceptance of a theory is 
changed into law: , 

2: ff a theory remains for many years and no 
change occurs in it then it becomes a law: e-g- 
Mendel laws. and Hardy-Weinberg law: 


Q5: What is the importance of data organiza- 

tion for getting an answer to scientific ques- 

tion? ; 

Ans: Data: 

7. Any recorded observation is called eee: 

2: It helps the scientist to make hypothesis from 
observation and to conclude results from ne 
riment: 

3: Data may consist of numbers, words, names 

and images ete: 


Data Organization and Analysis: 

7- In scientific methed, scientist organized the 
collected data in the form of graphs, maps, 
tables, flow charts and diagrams: 

2: The collected data is analyzed by using statis- 
tical method like ratio and proportion: 


Q6: Discuss ratio and proportion: 


Ans: Ratio: 
“The relation between two things with respect to 
their comparative quantity is called ratio-” Ratio is 
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6 relationship with respect to relative size between 
two quantities of same kind: Such as a number of 
people to a number of people or an amount of 
money to ah amount of money: Ratio is 
represented by two dots “:" e-g: arb or 1:3- 
Proportion: ; : 

7- Proportion means to join two equal ratios: 

2-  Propertion is the ratio of one thing to another 
3- It is represented by (-): _ 


Explanation: 

e:b-=ce:d é : 
“a” and.“d” are called extreme while “b” and “c” 
are mean: - ; 

a = * proportion ~ 


b = 2™ proportion 

¢ = 3” proportion 

d = £* proportion 
ff three proportions are available we can find the 
4" one- 


Example: 

if a biologist wants to know that how many spar- 
rows would be infected with malaria if he allows 
culex mosquitces to bite 50 sparrows: Previously 
he allowéd culex-mosquitoes to bite 10 sparrows: 6. 
out of 10 sparrow got malaria- 


a:be=e:d 

a:b=e:d 
ba 

| Mean | 
Extreme 
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a=?, b= 50,¢76, d=10 
putting values, 


.a@:b=e:d 
a@x10 = 50x6 
ax10=300 


Dividing by 10 both sides 


axj6 _ 300° 
Ww 


‘Q6: Explain how mathematics is integral part 
of science? 


Ans: Mathematies is Integral Part of Science: 
Mathematics have important role in different fields 
of science: The mathematical rules are used in biol- 
ogy for many years: 


Example: 

The research projects, such as population studies, 
drug studies and sequencing of DNA of plants and 
animals require mathematical knowledge for organiz- 
ing and analyzing the data: 


Ge SEE i> 
ue id ee Metart ut ify + 


Lt et 
UEP SLIT tore tl wiutied * 


wo in et 
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aC ns Sp 


A: Encircle the best suitable answers: 
1- Which one in the first step in ae method? 
(a) Hypothesis © 
(6) Experiment 
/ (c) Observations 
(d) Deduction ; 
2: What is the correct experiment to know plas- 
modium destroys red blood cells? 
(a) Examine the blood of a single healthy person 
-(b) Examine the blood of a single infected person 
(¢) Allow mosquito to bite a healthy person 
; and examine his. blood 
/(d) Examine the blood of some healthy and 
also some infected person 
3- What is the best way ta analyze the data col- 
lected from experiments? 
(a) Reading the data.and drawing conclusions 
(b) Discussion with scientists 
(c) Simple calculations on calculator 
JS (d) Application of statistical formulae 
4 People who slept- near “smoky fire had less 
chance to suffer from malaria Why? 
(a) Smoke kills plasmodium in their blood 
(b) Fire increases temparatare: and plasmodium 
are -killed in air 
/(c) Mosquitoes cannot tolerate smoke and 
are repelled 
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r¢ d) . Smoke kills lascilaies present in mosquitoes - 
5- which one of the following is NOT a characte- | 
ristic of a hypothesis- ; 
. -(a) {t must be consistent with ail available data 
(bh) 16 must be testable ; 
JS (c) It must be correct - 
(d) ~ Must make deductions 
6: Deductions are made from: 1 
(a) Observations 
¥ (b) Hypothesis . 
() Experiment results ~ 
(d) - Solution of biological problem 
7 Which one of the following is true’ about the 
statement of hypothesis? 
(a) Logical 
‘(h) Possible answer 
_(¢) Based upon observations 
(4) All of them 
&- The actual answer to scientific problem is: 
: (a) Observations 
(bh) Hypothesis 
(ce) Data 
¥ (d) Conclusion ° 
9: Which mosquito can transmist _plasmodium in 
human beings? : 
Jv (a) Anopheles 
(b) Culex 
() Aedes 
(d) All of these 
10- For the first time, who found plasmodium ina - 
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the blood of malarial patient? 
(a) Ronald Ross 
v (b) Laveran 
‘(Q. A-F-A- king 
_(d) Mendel 


t ( ETD ) «9 


B- Write short answers for the following guestion S: 


QI: What is a science? How does it work? _ 


Ans- “The. studyof physical and natural world using 
theoretical models and data from experiment - or 
observation is called science-” ; 
By using scientific method scientist find out the 
cause and effect of ees and natural peaconehle: 
of the world: . as 


Q2: Control group is inporcant for ‘scientifi ie 
study, how? = 
Ans: Control group. is important for scientific study 
because a scientist compare the results from the 
\ experimental group with the results of control 
group to see what happens when you change the 
variable you want to examine: - —  < : 
Due to control group a: scientist can ‘find the acy 
_Ceptable result of the ‘experiment: 


Q3: What deductions were developed during 
the study of malaria? _ ‘ 
Ans- The following deductions were develops during 
the study 9f.malaria: 


et ae 
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7: If plasmodium is the cause of malaria then all 
malarial patients must have plasmodium. in 
their blood: 

2- If mosquitoes are involved in the transmission 
of malaria then plasmodium should be present 
in the bodies of mosquitoes 


Q4: How Ronald Ross conducted the experi- 


ment to prove that mosquitoes are involve in 

the spread of malaria? ; 

Ans: In 1880, Ronald Ross who was a British army ~ 

Physician performs his experiment on sparrow: 

7- He allows a culex mosquito to bite a Sparrow 
suffering from malaria: 

2: The he allowed this mosquito to bite a healthy 


sparrow: 

3- The healthy sparrow puroines ill with malaria: 

4: When he tests the blood of healthy sparrow 
he find plasmodium in the blood of a sparrow: 

5: From this he found out that mosquito trans- 
mits and cause malaria in sparrows: 


QS: At what stage of the biological method, 


hypothesis is accepted or rejected? 

Ans- At experimental stage of scientific method a 

hypothesis is accepted or rejected: 

7 if the hypothesis: is accepted it is tested again 
and again: ° 

2: If the hypothesis is rejected so a new hipor 
thesis is formed- 
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Canaan 


Write detailed answers for the ‘allowin 


questions: 
QI: Differentiate between inductive reacening 


and deductive reasoning: 


Ans: Inductive Reasoning: 
A type of reasoning in which we moves from specif 


i¢ to general, for example; if pigeon has wing and it 
is a bird then all birds will have wings 


Deductive Reasoning: 
In this type of reasoning we moves from general to 


specific, for example; if birds have wings and pigeon 
is a bird then it must have wings: 


Q2: Explain how biologists use scientific me- 
thod to solve the mysteries of addressing the 
malarial problem? 
Ans: Please see Question number 3- 


Q3: Explain that how mathematics can be used 
to interpret the data obtained through experi- 


mentation? 
Ans- Please see Question number 6- 


De Ab bsivbog Se ae etait 
‘eH. Co sete ate wl ti far + 
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BIODIVERSITY 


Aas: = eeadiareibs (Bio-life, diversity-difference) 
“The variety of organism present on the earth is 
called biodiversity” (OR) 

“The difference among living organisms as regarded 
to their size, shape, structure, behavior and repro- 
duction etc is called. biodiversity-” 


Explanation: : 
Biodiversity is not uniformly distributed on the 


world: The biodiversity of an area depends upon on 
its climatic condition. and composition of. sdil- 
7- Tropical region of the. earth have richer biodi- 
versity as compare to polar region: 
. 2: Biologists estimated that ‘there are more than" 
700 million species on the earth: 


Q2: What are the importance of biodiversity? im : 


Ans- Importance of Biodiversity: 4 


Following are some importance of biodiversity: 


(i) Food luman Beings: 
I Bodies such as plants and animals eae us-- 
food: 


2: From plants ire: crops gives ug a variety of 
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vegetables and friits- 
3- from animals we get meat and milk- 
(ii) Production of Drugs: 
Various drugs are obtains from plants and microbes: 
7- From plants such as quinine are obtains from 
.  ¢inchona tree: 
2- From. bacteria we gat antibiotics sii as . 
streptomycin, neamycin and erythromycin- 
3- From fungi i-e- penicillium we obtain penicillin: 
(iii) Industrial Benefits of Biodiversity: 
From plants we get various industrial products such 
as fibers, _ dyes, resin, gums, rubber and oil ete- 


¢ iv) Relation with Ecoystem: : 
~ Biodiversity plays important role in maintaining’ 

- “ecosystem: 

2- In an-ecosystem ack spetie hain specific role- 

3- Loss of specie makes the ecosystem less pro- — 

:  ductives .- 4 
" 4 In the ecosystem various biochemical tycles are 

: running suth as nitrogen and water cycle- 

5- Fertility of seils, balance climate and numerous: 
other factors depend on its biodiversity: 


Q3: Define classification? Write the basis of 
_(BISE Abbottabad 20T4 


Ans- Classification: 

“The arrangement of drganisms into groups ahd 
sub-groups on the basis of similarities and differ- 
-ences is called. Bescon: 
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Explanation: 
Biologists have identifi ed and described about 2 mit- 


lion of different kinds of organisms: 

Plants = O-5 million | 

Animals = 7-5 million - 
To study such large number of organisms biologists 
classify organism into different groups: 


Basis of Classification Gad$A2.): 
Biologists classify. organism on the following basis: 


7- On the Basis of Habitat: 


Aristotle classify organisms on the basis of its habi- 
tat ite: organism live in air, soil and water etc: 
However it is not justifies as animals in one group 
may have nothing in common except their habitat- 
eg: fishes and turtle cannot be placed in one 
group: 


2: On the Basis of Physical Character: 


Later biologists classifies organism on the basis of 
physical characters: Some are given below: 

7. Prokarygtie or eukaryotic 

2: deicellula® or multi-cellular 

3- Autotrophic or heterotrophic 


Modern System _of Classification: 


Modern system of classification is based on genet- 
ics, anatomy, physiology and evolutianary history: 


Q4: What is the aim of classification? 


Ans- The aims of classification of organisms are giv- 
en below: 
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1 To find out similarities and differences among 
organism for easy study- 

2: To provide an idea about sequence of evolution 
from simpler to complex: 

3- To study endangered species: 

4- To express relationship based on common fea- 
tures’ ; 

5S: To classify organisms on the basis of similarities: 

6: To name and place the organism in a proper 
group- 


Q5: Discuss principles of classificat: 


Ans: Principles of classification are given below: 

7- Organisms are classified on the basis of appar- 
ent similarities among them- 

2: If the organisms have more homologous struc- 
ture they are placed in one group: , 

3: The anatomical features and evolutionary his- 
tory are also considered during classification: 


Q6: What is hierarchy of classification? Discuss 


its various categories: 

Ans: Hierarchy of Taxonomy: The method of ar 
-ranging various organisms into successive level of 
biological classification i-e- from species to kingdom 
or vice versa: 


Explanation: 

This system of classification was given by a Swedish 
naturalist Carolus Linnaeus: Hierarchy of taxonomy 
is composed of many categories in which the smal- 
lest is specie and largest is kingdom- 
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Taxonomic Categories: 

1. Specie (©): (BISE Abbottabad 2018) 

“A group of similar organism which can interbreed 
freely and having the potential to produce fertile 
offspring is called specie-” The member of a specie 
have same number of chromosome e-g- all human 
have 46 chromosomes: 

2: Genus: 

4 group of different species whith have_some simi 
lar character make a genus e-g- human and monkey 
have same genus j-e- homo- 

3- Family: 

When different genera are group together having 
some similar characters makes family: 

4- Order: 

When different families are group together having 
some similar character forms order: 

S- Class: 

When closely related order combine together having . 
some similar characters they form class: 

6- Phylum: 

When different classes combine together having 
some similar characters forms phylum- 
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7- Kigadom: 
When different 
phylum are 
grouped —to- 
gether they 
form kingdom- 
le is the larg- 
est category of 
classification: 
Kingdom 
Phylum . 
Class 
Order 
“Family Figure aE: Taxonomic hierarchy of panther 
Genus 
Specie 


BISE Malakand 2018, 
Ans: History of Classification: : , 
(i) Aristotle Classification System: 
f BISE Abbottabad 2078) 
Aristotle was a Greek philosopher and scientist- 
2 He classified animals and plants on the basis of 
similarities: 
3- He and'his student (Theophrastus) classified 
_ animals into aquatic and terrestrial animals: 
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4- He also classifies plants « as herbs, shrubs and 
trees: . 


(ii) Two Kingdom System _of Classification: 

7. The two kingdom classification was given by a 
Swedish scientist pemen Carolus Linnaeus in 
7753: 

2: He classifies all the organisms into two king- 
doms: 

a- Kingdom Plantae: It includes all green 
plants, algae, fungi and bacteria: 

b- Kingdom Animalia: !t includes all unicellular 
; and multi-cellular organisms: 


Limitation of Two Kingdom System: 

Tt Euglena is placed in kingdom plantae- It have 
both plant and animal like characters i-e-. it 
posses chlorophyll which is plant like as well as it 
lack cell wall and are heterotrophic in dark- Hence 
euglena should be kept in separate kingdom: 

2: This system cannot give us the idea of proka- 
ryotes and eukaryotes: 

3: They kept fungi in kingdom plantae put new 
discoveries proved that fungi are very different 
from plants because fungi are heterotrophic 
and plants are autotrophic © 


Ernst Haeckel proposed a new kingdom ire: kingdom 
otista to include euglena like organisms: 


(iii) Five Kingdom Classification System: 


. This system of classification was proposed by Ro- 
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bert Whittaker in 71969- He Classified all living or- 
ganisms into five kingdoms: 

1. Kingdom monera. 

2- Kingdom protista 

3+ Kingdom fungi 

4+ Kingdom plantae 

5: Kingdom animalia 


(iv) Margulis. aad Schwartz Classification System: 
In 1988 Margulis and Schwartz classified organisms 
on the basis of cellular structure, mode of nutri- 
tion and method of reproduction: 


Q8: Explain the characteristics of five kingdom 
system of classification: (BISE Malakand 2014) 


Ans: (i) Kingdom Monera: 
l& contains all prokaryotic cell organisms: 


kharacteristics: 


They are unicellular- 

Cell wall is made of murine- 

They lack true .nucleus- ‘ 

They lack membrane bounded organelle- 

They are microscopic: 

They have small size ribosome (70s)- 

They may be autotrophic or may be a hetero- — 


WAARYN > 


trophic: 
They are divided by binary fission e-9- bacteria 
and eganepal ceria: 


> 
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Cytoplasm | ett wait 


Plasma Flagellum 


Ribosomes membrane 


Nucleoid (DNA) 


(ii) Kingdom _Protista: 

Also called trash can kingdom because it include 

plants, animals and fungi like organism- 

Characteristics: 

7 They are simple eukaryotes: 

2: They may be autotrophic or may be hetero- 
trophic: 


Figure 3.3: Few examples of kingdom Protista; a. Diatom, b. Amoeba, 
¢. Dinoflageliate, d. Slime mold, e. Euglena, f- Spirogyra, 
g, Chlamydomonas, h. Paramecium 
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3: They may be unicellular or multi-cellular- 
4- They are complex then prokaryotes- 
5: They lack cell wall: 
6: They also make colonies: 

e-g: -plasmodium, amoeba and éuglena etc: 
(iii) Kingdom Fungi: (. BIDE: Malakand 2075) 
Characteristics: 
7- They are eukaryotes: 
2- They may .be unicellular (yeast) or may be 
multi-cellular (mushroom): 
They are non-motile- 
They may produce spores: 
They are heterotrophic- 
6: Their cell wall is composed of chitin- 
Mycelium: The body of fungi is called mycelium: lt 
is made of hyphae: : 
Examples: Yeast, mushroom, rust and smut etc- 


Aro 
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(iv) Kinadom Plantae: 

Characteristics: 

7- They are all euke- 
ryotes- 

2> They are multicellular 

They posses chlorophyll 


bo 


4 They are  auto- 
trophic 

5S: Their ceil wall is 
composed of cellulose: 


Brassica 


6: They are non-motile- 

7- They produce spores: 

& They have no centriol- 

Examples: Rose, conifers, ferns, wheat and sugar 


cane etc: 


() Kinadom Animalia: 

7. They are eukaryotes: 

2: They are mul- 
ti-cellular- 

3: They devel- 
oped from 
haploid cells- 

4 They are diploid: 

5: They have no Star Fish 
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chlorophyll 

6: They are heterotrophic: 

7- They lack cell wall- 

8 They are motile: 

9: They reproduce both asexually and sexually: 


xamples: Vertebrates and invertebrates: 


Q9: Compare the two 


dom system of classification: 


Ans: Comparison of two kingdoms and five system of 
classification; 


Two Kingdoms System Five Kingdoms System 


7 lt was proposed by| lt was proposed by Ro- 
_|_ Carolus Linnaeus: bert Whittaker: 


2: Organisms are classi-\ Organisms are . classified 
fied into two groups: into five groups: 

It is based on structure 
of cell, complexity, 
mode@oF nutrition and 
evolution- 
In. this organism are 
placed correctly in each. 
kingdom: 


3 It is based on nutri- 
tion and motility: 


% 


4 


4 It is questionable be- 
cause they place euglena, 
bocteria and fungi in 
kingdom plantae- 


we 


QIO: Write a note on virus: 
(BISE Abbottabad 2018 


Ans- Virus: . : 
The word “virus” is derived from Latin word “ve- 
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nom" which means poisonous fluid: 

Definition: ae! 

Virus is Acellular obligate parasite surrounded by 
proteins- Obligate parasite means that it can live 
only inside the body of living organisms- 


Qt uss status of viru 
Ans: Virus is excluded from five kingdom system of - 
classification because it cannot match the proper- 
ties of any organism: Virus posses both living and 


non-living properties: 


Living Properties Non-Living Properties 


7- They have ‘nucleic acid| They do not have cell . 
Ye: DNA or RNA: : 


3: They cause diseases They do not excrete: 
4: Mutation can occur: | It can be crystallized: 


Conclusion: 
From the above explanation we concluded that virus 
is on the border line between living and non-living 


organism: 


DNA 
Protein coal 


Tail fiber 


Structure of Bacteriophage Virus 
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QI2: What is binomial nomenclature? Also write 
BISE Malakand 2076, 
<Ans- Binomial Nomenclature: (1 Bi-two, nomen- 
name, clare-to call) 

A system of nomenclature in which each specie of or- 
ganism receives the name of two ,terms ite: one ge- 


neric name and one specific name: This system of no- 
menclatare was introdaced by Carolus Linnaeus: 


Ruies for Binomial Nomenclature: 


7- ‘It must contain two terms: 

2+ The first letter of the generic name is written 
capital while the first letter of specific name 
will be written in-small- — 

3: tt should be italicized when type or underline 
when write on paper or board: 

4 = There.is no punctuatior between two “names: 

Specific name should be written after generic 

name: e-9° homo sapiens, brassica comprestric: 


importance of Binomial Nomenclature: 
1- Scientific name are more definite ace precise 


w 


as compare to local names- 

2- They have universal acceptance because they 
ate written in Latin: $ 

3: They show generic relationship of various ore 
ganisms: : 4 


4 They are’ easier to study the description, ‘of a 


animals: 
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Q13: What is meant by conservation of biodiver- 
sity? Discuss impact of human on biodiversity: 


Ans- Conservation: 

Conservation means to use the natural resources 
such as plants, animals, minerals and water in a 
sensible way: 


Conservation of Biodiversity: 

Conservation of biodiversity means to utilize differ- 
ent living organisms under judicial way: It is done 
to fulfill the needs of present generation as well as 
for the future generation: < 


lmpact_of Human Being on Biodiversity: 
The biodiversity of an area is mostly affected by 


the activities of human being Human destroy the 
biodiversity of an area by the following ways: 


7) Habitat Loss: 


Human utilizes land and natural resources and de- 
stroying the valuable habitat of wild life’ So the 
wild organisms are decreasing in number day by day: 


2) Deforestation: — 

7: Deforestation means removal of forests: 

2- People clearing forests in order to get food, 
wood and developing land “+r. agriculture and 


homes: 

3: In Pakistan forest covers only 5:2% of the 
land: : 

4 In Pakistan the forest area is shrinking very 
fast- 


Visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 54 of 241) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


BIOLOGY NOTES FOR 9™ CLASS (FOR KHYBER PAKHTUNKHWA) 


S- According to report of WWE since 1947 more 
than 151,500 area of forest land have been 
converted into non-forest land- 


3) Over Hunting: 
7- Over hunting of animals also cause loss of bio- 


diversity- 

2: In Pakistan various lizards, snakes, crocodiles 
and large mammals are hunted for various pur- 
poses- : 

3: A large number ot migratory birds passing 
through Chitral are hunted and killing during 
their migration- 


4) Introduction or Removal of a Specie: 
The Introduction of new species to an ecosystem 


may prove harmful effect for the species of an 
area e-g: eucalyptus trees were imported to Pakis- 
tan from Australia: These trees Consume more wa- 
ter and disturbed the level of ground water: Hence 
other small plants cannot grow near these trees: 


Removal of a Specie: - 
Removal of a specie from an ecosystem also effect 
other species: e-g: starfish eat mussels which are 
harmful to many other species: If starfish is removed 
from ecosystem the musseis will increase in number 
and so they will be harmful for other species: 


5) Rapid Industrialization: p 
The industries release chemical pollutants which are 
harmful for a specie: roo 
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QI4: What is deforestation? Write its causes and 
effects 
Ans: Deforestation: 

Deforestation means removal of forests: The de- 
struction or removal of forest in an unwise and un- 
planned manner is called deforestation: 


Importance of Forests: a 
7 They provide habitat for wild life- 

2: They give us oxygen: 

3: They clean our atmosphere by taking CO, 
4. They give us food: 
5- 
6 
7 


They are the source of fuel and “timber: 
They control flood: _ ; 2 
They prevent soil erosion: 


Causes of Deforestation: 7 . 

1} Forests are cut to built roads and houses: 

2- Trees are cut to get wood for fuel and furniture: 

3: They are cut. to make land for cultivation: 

4- Trees are also removed to ere pastures for 
grazing: . 

5S- Timber mafia cut trees mE easy cash: 


Effects of Deforestation: 

7- Deforestation leads to soil erosion 

2: Destruction. of habitat oF wild life- 

3 tt also.’ leads to desertification: ‘ 

4. Due to deforestatiog extinction of many aa 
cies of organisms occurs 

5: ft leads to pxygen deficiency 

6- 1lé also leads to flooding 
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QIS: What is endangered species? List endan- 
gered species of Pakistan: 
Ans- Endangered Species: — 
“The specie which are in the Gage of extinction 
are called endangered species” 


Endangered Species in Pakistan in Animals: 
In Pakistan 37 species of mammals, 20 species of 


birds and five species of reptiles are listed as en- 
dangered e-g: the birds houbara. bustard (talor) and 
capra falconeri_(markhor) and plant like yew, chilg- 
hoze, and sanobar have endangered in Pakistan: 


QI6: Define extinct and threaten specie: 


Ans Extinct Specie: 
“The specie that no longer lives anywhere on the 


earth is called extinct specie” e-g- in Pakistan animal 
like Asiatic cheetah, tiger lion, Indian wild ass, swamp 
deer and hangul ete have become extinct: 


Threaten Species: 
“The specie which are ely te become extinct -is 


called threaten specie” 


QI7: What are the issues of conservation of bio- 


diversity in Pakistan? 


Ans: lssues of. Conservation of Biodiversity in Bis: 
kistan: 


?) Deforestation: 
Deforestation results in the removal of natural of 
the area in Pakistan we have only 5-2% forests 
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Removal of these forests destroyed the habitat of 
wild life- 


2) Over Hunting: 

7 Due to over hunting macropolo sheep and 
markhor has been reduced: 

2: Musk deer are killed for their gland used for 
making perfume: : 

3: Similarly over fishing leads to the extinction of 
many species in rivers: 


Steps taken in Pakistan to conserve Biodiversity: 


Following are few steps taken in Pakistan to con- 
serve biodiversity: a re 

7- Indus dolphin project to conserve Indus dolphin 

‘2: Protected areas. of management project in (Ma- 
chiara in Azad Jamu Kashmir- 

3- Marine turtle conservation project’ 

4- Ban on hunting of markhor and urial in Balu- 
chistan- 

S- Himalaya jungle project: 

6 Conservation of biodiversity of the Suleman 

Range, Baluchistan- 

Northern area conversation project: 

Conservation of migratory birds in Chitral 

KPK- 

9: Hitmalaya wild life project to check the hunting 
of vrown bears: 


oN 


70° Conservation of Chiltan markhor- 
77- Ban on bear-baiting in Pakistan: 
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~ 


aC x= 5p 


- Encircle the best suitable answers: 


Which character of viruses makes their resem- 
blance with living organisms? 

(a) They can be crustallized 

(b) They cannot live outside host body 

¥ (¢) They contain DNA or RNA 

(d) All of the above 

Euglena belongs to the kingdom Protista because: 
(a) fé is Unicellular v (b) It is Eukaryotic 
(é) Having both plant and animal like characters 
Cd) It lives in water 

The correct sequence of hierarchy from small 
to large units is: 

¥ (a) Genus—> family -» order — class 

Cb) Family — order > class > genus 

() Genus» family > class > order 

(Cd) Species— family genus — class 

The kingdom which contains eukaryotic, auto- 
trophic organisms is: 


(a) Protista (b) Monera 

Cc) Fungi - /(d) None of them 
The five kingdom system of classification was 
modified by: 


¥ (a) Robert Whittaker 

(b) Margulis and Schwartz 

Ct) Carolos Linnaeus (d) Aristctle 
Aristotle classified organisms on the basis of: 
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¥ (a) Habitats (b) Cell structure 
(¢) Morphology ‘(d) Anatomy 
7- Which of the following kingdoms possesses the 
simplest organism? 
(a) Fungi J (b) Monera 
(¢) Protista ~ (d) Plantae 
&- What is binomial nomenclature? 
(a) Classifying organisms on seven levels 
(b) Naming system developed by Aristotle 
(¢) Grouping animals based on their habitat 
¥ (Cd) Naming system in whith each organism is 
given a two- part name 
9- Which one may be the correct way of writing 
scientific name of an organism? 
(a) Canis lupus _ (b) Saccharum 
(¢) Gaint’s gazelle ¥ (d) Escherichia coli 
70: Which kingdom includes organisms with cell 
wall but without chlorophyll? 


(a) Protista v (b) Fungi 
(¢) Plantae 44) Animatia 
11- Which one is the basic unit of classification? 
(a) Genus ¥ (b) Species 
(¢) Family (d) Order 
712- Maximum biodiversity is found in: 
¥ (a) Forests (b) Grasslands 
(¢) Deserts (4) Mountains 
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(ETD ) +) 


B- Write short answers for the following questions: 


QT: How does deforestation lead to desertifi- 
cation? : 


Ans: Desertification: 

“The process of formation of deserts is cailed de- 

sertification:" Desertification occurs due to the fol- 

lowing reasons: : : 

7} When we cut forests or trees the total 
amount of water in the soil decrease so it 
leads to desertification: 

2-. Deforestation leads to decrease in humidity in air- 

3: Deforestation results in shortage of rain water 
which causes desertification: 


Q2: Why is it important for biologist to un- 


derstand biological classification? 


Ans: Biological Classification: 
The arrangement of organisms into groups and sub- 


groupson the basis of their similarities and differ- 
ences is called biological classification: 

importance of Biological Classification to Biologist: 
7. To understand the great variety of organisms: 

2- To know similarities and differences between 


organisms: 

3+ To know the generic relationship between or- 
ganisms- 

4- To know the number of specie and name of 
organisms: 


Visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 61 of 241) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


BIOLOGY NOTES FOR 9™ CLASS (FOR KHYBER PAKHTUNKHWA) 


Q3: What is the status of virus in classifica- 
tion? (BISE Abbottabad 2015 

Ans- Virus posses both living as well as non-living 
properties, so it is placed on the border line be- 
tween living and non-living organisms: ft is excluded 
from five kingdom classification because its proper- 
ties cannot match with any member of five king- 
dom classification: 


Q4: How you can differentiate between king- 
dom Monera and Protista? 


Kingdom Monera 


7. They have prokaryotic 
cell: 


2: They have no well 
developed nucleus: 
3: Membrane bounded j 
organelles are absent: ganelles are present: 
5: All members are un-| They may be unicellular 
icellular- : or may be multi-cellular- 


&: Cell wall is present: Cell wall is absent: 


QS: List down the endangered species of Pa- 
kistan and what are the reasons behind their 
po 
Ans- Endangered Species of Pakistan: 
7- Mammals: 37 species e-g- markhor 
2: Birds: 20 species e-g: haubara bustard: 


Kingdom Protista 
They have eukaryotic 


cell sree 


They have well devel- 
oped nucleus: 


Membrane bounded or- 


ulation decrease: 
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4- Plants like yew, chilghoza and sanobar have be- 
come endangered in Pakistan- 
Reasons of Endangered Species in Pakistan: 


Over hunting 
Deforestation 

Rapid industrialization 
Over population 
Climate changes 
Habitat destruction 


QC tong cuexions JE 


C: Write detailed answers for the following™ 
questions: 

Qi: Differentiate between two kingdom system 
and five kingdom system along with their ad- 
vantage and disadvantages- 
Ans- Please see Question number 9- 


@2: Take one organism and assign it to differ- 
ent renks according to hierarchy of taxonomy: 


Ans- Classification of human into different ranks of 


DURYNT 


taxonomy: 
Ringdom - — Animalia 
Phylum - Chordata 
Class - Mammalia 
Order - Primata 
“Family -. Homonidae 
Genus - Homo 
Specie - Sapien 
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Q3: How human activities affect the biodiver- 
sity of an area? 
Ans- Please see’ Question number 13- 


Q4: Explain binomial Nomenclature- What are 
its advantages? s 


Ans: Please sée Question number 


QS: What are the reasons for the for extine- 
tion? World wide and what measures are re- 
quired to conserve the biodiversity of Pakistan? 
Ans: Reasons for the Extinct of Biodiversity: 
Deforestation , : : 

Over. hunting 

Envirenmental pollution 

Slow breeding 

Food deficiency 

Removal of some species © 

introduction of new species 

Over population 


SYHDARYNY 


Measure to Conserve Biodiversity in Pakistan: — 
7- Awareness of people through social media to 
converse biodiversity- 

Over population should be controlled: 

Avoid over grazing 

Avoid: over hunting 

Stop deforestation 

Extensive programs of forestation are required- 


AARWN 
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CELL & TISSUE 


QI: Define cells What is unicellular and multi- 
cellular. organism? tele 
Ans* Cell: 

Cell is derived from a Latin word “cellula” which 
means small room: Cell is a unit surrounded by 
membrane: lt is the basic structural and functional 
unit of life: 


Unicellular Organisms: (uni-one, cellular-cell) 
“Those .organisms which contain only one cell are 
called unicellular organisms” e9- bacteria and 
amoeba ete: 


Mutti-cellular Organisms: (multi-many, cellular-cell) 
“Those: organisms whith are composed of many cells 
are called multi-cellular-” e-g- human and mustard- 


Q2: What is microscope? Define microscopy- 


Ans: Microscope: ( ‘micro-small, stope-to look) 
A device by the help we can see those objects that 
are too small to naked eyes- 


Microscopy: 
“The use of microscope the study cell and its com- 
ponents is Called microscopy-” 
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Development of Microscope: 
7- The firs microscope ‘was developed by Zacha- 


rias Janseen in Holland in 7995- 
2: It was simply a tube with lenses at each end-. 
3: les magnification power is 3x to 9x: 


Antonie Van Leeuwenhoek: 
Leeuwenhoek was a Dutch scientist made a much 


better micro- 


Fotus Yon Losjennncel 
3 Knob, ierosco 
scope to ob \ (circa Late 15008) 


serve small or- eaaahs 


c oS Translator 
ganisms: les ead 
magnification 


power is 250x- . , 
Figure: 4.1: Leeuwchoek Microscope 


He is considered 


to be ‘the 7 microscopist- 


Ans: Magnification: 

“The. ability of microscope to enlarge the actual 
size of an object is called magnification” It is ex- 
pressed in units abbreviated as x e-g- 10x, 20x etc 


Resolution: For Your information: 


“The ability of mi- | magnification power of light mi- 


- | croscope = 7500x- 
frascope. ta” sepa Electron microscope = 250,000x 


rate the two Close 


” 


objects is called resolution” Resolving power of 


human eye = O-imm: 
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Ans- 1) Simple Microscope: 
The microscope whith does not need electricity to 


illuminate object: It contains one lens: 


2) Light Microscope: 
“The microscope which needs electricity to illumi- 


nate object is called light microscope-” 
7- It contains two lenses: a 
2: Its magnification power is = 1500x: 
3: Its resolving power’ is O-2,.m- 


Mechanism _of Image Formation on Light Microscope: 


7 Light passes through the sample and then 
through two : 
glasses lenses- 

2: The first lens 
produce enlarge 
image while the 


second lens 
magnifies this 
image more 


3- The light after 
passing the ob- 
ject and léns* it 
is projected in- 
to viewer's eye 
“where an en- ‘—— 
large and clear image is formed: 


3) £lectron Microscope: 


This microscope uses beam of electron instead of 


Figure: 4.2; Light Microscope 
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2 light in this magnetic lens focus the electron beam 
on a@ screen or photographic film and make much 
enlarge image- lts resolving power is O-2nm: 


Types of Electron Microscope: 


' There are two types of electron microscope: 


(i) Transmission Electron Microscope (TEM): 


This microscope is used to study the cell internally: 
tts magnification power is 250,000- 


(ii) Scanning Electron Microscope (SEM ): 


This microscope is used to study the surface of a 
cell’ The surface of a cell is coated with. metal: 
When electron beam hits this metal it ‘is reflected ’ 
and makes the enlarge image: 


Q5: Compare between light and electron micro- 


scope’ . 
Ans: 


Light microscope Electron Micro- 
scope 


Radiation Type 
Lenses Optical 
70,000 time|7OO time greater 
greater than| than light micro- 
naked eye scope : 
500 times| 400 times of light 
of the naked| microscope 

eye i 


Magnification 


Resolution 
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Q6: Discuss history of emergence of cell theory: 


Ans: History of Emergence of Cell Theor 3 
Various scientists play role in the formulation of 
cell theory: Some are given celow: 


y Robert Hook: 


He was an English misroscopist- 

. He. was the first person that observes a cell un- 
der microscope- 

3: ° He studied a thin slice of cork which is made 
of wood under his self designed microscape- 

4 In this he saw smail chambers which are given 
the name cellula- 


Antonie Van Leeuwenhoek: 


. He was. a Dutch scientist: — 

2: He made much’ powerful microscope: 

3: Through his microscope he study a. drop of wa- 
ter and saw tiny unicellular creature in it-, 

4 He called these creatures as “animalcules 
“swimming deat . , 


ed Jean Baptise: De Lar, 


He wasa Fregch scientist 
s He also observed- cell when he examined the 
pair of animals and plants under microscope: 
3: He consluded that all living organisms are made 
of cellular tissues: 


4) Robert Brown: — _ 

7. He was a British botanist 
2: He describes nucleus ina cell and made a mew « 
; concept that the center of cell is not empty: — 
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5) Mathias Schleiden: 

He was a German hotanist- He claimed that all 

plants is made of cells- 

6) Theodor Schwann: 

He was German zoologist- He claimed that all ani- 

mals are made of celis- 7 

7) Jan Evangelista Purkinji: 

He was a Czech scientist- He discovered the fluid 

substance in a cell and called it protoplasm: 

8&) Rudolf Virchow: ; 

7- He was a German pathologist: 

2: He stated that every cell arise from pre- 
existing cell- 

9) Louis Pasture: 

7 He was a French scientist: 

2: He proved experimentally the idea of Virchow: 

3- He demonstrated that bacteria could be 
formed only from pre-existing bacteria 


Q7: What are the main points of cell theory? 

(BISE Abbotabad 2014, Malakand 2016) 

Ans: Cell theory was formulated by Theodér 

senwann and Matthias Schleiden in 1838- 

Main Poi: ; ‘ 

7 All. . ganisms are made of cell i-e- unicel- 
lular and -malti-cellular- + 

2- Cell is the, basic structural and functional unit 
of life: 

3+ New cells are arises from pre- existing cells by 
cell division- 
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“4 Cell contains genetic information which are 
transfer to next generation: 


QS: Differentiate between animal and plant cell- 


Ans: 


Animal Cell Plant Cell 


7- It is comparatively smal 
2: Cell wall is absent: Cell wall is present: 
3: Nucleus occurs in center: | Nucleus occurs at one side 


4 They have more} They have less numbers 
numbers of mitochon- | of mitochondria: 
dria- 

‘|S: Chloroplast is absent: | Chloroplast is present» _| 
6: They hevg many} They have one large va- j 
small vacuoles: . 


Vacuole 

Cell wall 

Celi membrane 
Mitechondrium 
Nucleus 
Cytoplasifi 
Chloroplast 
Vecvole 


Plant Celt 


Q8: shat is cell wall? Write its functions: 


Ans: Cell Wall: : 

7 ft is the outermost wall of plant cell: lts thick- 
ness is change from cell to cell- : 

2- fi is absent in animal cell- 

3- It is also present in bacteria and fungi- 
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Chemical Composition: 
7- In Plant cell it is composed of cellulose- 


2: In fungi it made of chitin: 
3: In bacteria it is made of murine- 


Components of Cell Wall: 

Cell wall is composed of three layers: 

7) Primary Wall: ; 

{t is the first wall whith is composed of mainly cel- 

lulose- 

2) Secondary Wall: 

é is formed on the inner side of primary wall- lt is 

tough and strong: [t is composed of cellulose, hemi- 

celluloses and lignin- 

3) Middle Lamelta: 

1 is a layer which is found ees two cells: It is 

composed of calcium and, pectin: - 

Functions: ; ¢ 

7 1t provides shape to the cell- : 

2: fl gives support to the cell- 

3: ft is a permeable membrane for diffusion and 
helps in the absorption of minerals and solutes 
_ along with water: 


maces endl 
cell membrane: (BISE Mardan 2016, Swat 2017 

Ans: Cell Membrane: ; 
7 [6 is the out- 


ermost = boun- 


dary of animal | 2-  -Plasmallema 
cell- Cytoplasmic membrane 


Other natges of plasma metnbrane: 
Cell membrane 
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2: In plant cell it lies next to cell wall- 
3: It is thin and elastic: 


Chemical Composition: 
Chemically it is composed of: 
7- Proteins (60-80%) 
2- Carbohydrates (2-10%) 
3. Lipids (20-40%) 
Structure of Cell Membrane: 
There are various models about the structure of 
cell membrane but the most accepted model is fluid 
mosaic model- Sai 
* Fluid Mosaic Model: 
- This modei was proposed by Singer and Nicolson in 
71972: pels 


| Carbohydrate chain 
Externat surface membrane 


a 
bntemat surface membrane 


Phosphokpid bliayer 


Hydrophobic rail 
Fluid mosaic Model of Cel Membrane 


Statement: 

“Cell membrane is composed of two layers of lipids 
called lipid bilayer-” In these two layers some pro- 
teins are floats while some are embedded or fix in 
the membrane of lipids» Some carbohydrates mole- 
cules are attached to protein forming glycoproteins: 
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Functions: 

7: I& protects the inner content of a cell- 

2: It gives strength to the cell: 

3: tt provides mechanical support to the cell- 

4 It excretes wastes products from cell- 

S: & also secretes useful substance from cell such 
as enzyme and hormones: 

[& is being semi-permeable so allow some ma- 
terial to pass through it- : 


| Qi1: Explain cytoplasm: 


Ans- Cytoplasm: 
“The space or region between cell membrane and 


nucleus is called cytoplasm-” It is colourless and 
concentrated fluid: It is elastic: 
Composition: 
7- 16 is mostly contain of water (90%)- 
2: ft also contains organic and inorganic substances: 
Parts of Cytoplasm: 
f€ is composed of two parts: 

7- Cytosol 

2: Insoluble part 
1) Cytosol: 
ft is the soluble part of -bieaciie 
lt is aqueous and dissolve a great variety of 
_ substances 
3: I contains soluble protein and vitamins- 
2) Insoluble Part: 
{t is insoluble part which contains cytoplasmic 
structures such as mitochondria, endoplasinice reticu- 
lum and ribosome etc: 


su 


7 
2. 
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Functions: 

7- It is a store house for various organelfes- 

2: /t is a sice for various biochemiéal reactions: 

3- [& contains cytoskeleton that provides support 
to the cell: ; 


[ ere: Discuss endoplasmic reticulum: 


Ans Endoplasmic Reticulum: 

Endo-inside, plasmic-cytoplasm, reticulum-network 
ft is a network of flattened membrane extended 
throughout the cytoplasm- It forms a connection 
between cytoplasm and nucleus: 


Discovery: 
lt was discovered by Porter in 7953- 


Types: 
Endoplasmic reticulum are of two types:. 


1) Smooth Endoplasmic Reticulum (SER): 
It is non-granular due to the absence of ribosome 
on its surface: 


2) Rough Endop- 


lasmie __ Reticulum Snir ee 
a tert a ae ruclear envelope 


CRER): 


fe is rough or 
lar due to the 
tachment of = ri- 
some to its surface: 


Functions: 

i ft exchanges 
materials 
tween 
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lasm and nucleus: . 

2: /t provides a platform for the attachment of 
ribosome: 

3: RER helps in protein synthesis: 

4- SER helps in lipids metabolism: 

5- SER helps in detaxification of drugs 

6- SER helps in synthesis of vitamin D- 


QI3: Write a note on structure of Golgi bodies: 


Ans- Golgi Bodies: : 
tt is a double membrane bound structure present in 


the cytoplasm of eukaryotic cells: it contains stacks 

of flattened sac called cisternae: : 

Discovery: 

le was discovered by an f{talian neurologist Camillo 

Golgi in nerve cell in 71998- 

Structure of Golai Bodies: 

7- [lt contains flattened stacks which grouped to- 
gether forming cisternae: 

2: These cisternae are dilated at margins: 

3- [6 also con- 


tains rounded { ee pe 
sacs called d 


cme Nj s 
golgi vesicles- ey am 
4- These vesicles ; ——— “es 


contain 


zymes and in- 
organic salts: 


Trane tuce 3° 
Functions: Newty forming vesicle Secretory vesicia 


GOLGI APPARATUS 
7? ft stores 1 at 
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tretions and convert them inte final product 
(form): , : 

2: It is involved in packaging of materials: 

3- 1 helps in the formation of new plasma mem- 
brane- 

4: From plant cell it secretes waxes, gums and 
mutilage- 


QI4: Write a note on mitochond 

BISE Abbottabad 2078 
Ans-. Mitochondria: (Mito-thread, condrion-small 
grain) ; ¥ 7 
These are granular bedies- fodnd in the cgeeuiecin. of 
eukaryotic celle 1 is surrounded by double mem- 
brane: ° 5 
Discovery: : ~ 
lt was discovered by Kooliker in 1850 in skeletal 
muscle: lts number is different from cell to cell in 
animals- 

_ Components: 

'& is composed of three components: 

7- Outer membrane 

2: Inner membrane 

3- Matrix 
1) Outer Membrane: 
lt is smooth and made of lipids and proteins- 
2) Inner Membrane: 
This membrane is folded inward forming cristae: 


3) Matrix: 
lt is inner dense portion of mitochondria: It con-° 
tains various enzyines: s 
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Functions: 
7- It is involved in cellular respiration- So release 
energy from 
food: , 
2> tt is also 
called power 
house of the 


cell because - 
it releases MITOCHONDRION 


energy (ATP): 


QI5: What is ribosome? 


Ans- Ribosome: 
These are small, dense, rounded and granular par- 
ticles occur in a cell: They may occur free in cytop- | 


Inner Mernbrane 


Guter Membrane 


lasm or attached with endoplasmic reticulum: 


Discovery: : : | 
l& was discovered by Palade in T955- | 
Chemical Composition: i 
It is composed -of proteins and ribosomal RNA~ 
Structure of Ribosome: 
7- Each ribosome is composed of two small units: 
© Small sub unit 
e Large sub unit Smal subunit 
2- Small sub unit is small 
in size and occurs above 
large sub unit: ere 
3: The two sub units are 
joins together by high ag 
concentration of Mg"*- Structure of Ribosome 


Visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 78 of 241) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


BIOLOGY NOTES FOR 9™ CLASS (FOR KHYBER PAKHTUNKHWA) 


Types of Ribosome: 


There are two types of ribosome: 
7 70s: tt is found in bacteria 
2: &0s: it is found in eukaryotic cell 


Function: 
Protein synthesis 


BISE Abbottabad 2014 
Ans: Plastids: 
7; fe is membrane bounded organelle present only 
in plant cells: 


2: They contain special pigments: 
3: They are spherical like in shape: 


Types of Plastids: 
On the basis of functions and pigments there are 
three types of plastids: 

7: Chloroplast 

2: Chromoplast 

3: Leucoplast 


1) Chloroplast: (Chloro-chlorophyll, plast-plastid) 
7 These are green plastids: 
2: It contains green pigment called chlorophyll 
3: It is the most abundant and important plastids: 
Structure of Chloroplast: 
lt consists of three main components: 

7- Envelope 

2: Grana 

3: Stroma 
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(i) Envelope: It is the outer double layer covering 
of chloroplast: It enclosed the grana and stroma: 


intermembrane space Inner Membrane 


Stroma 
(aqueous fluid) 


Granum Thylakoid Lamelts Lumen 
iStachiof thyaKcies} linside of thylakoid) 


CHLOROPLAST 


(ii) Grana: It contains many flattened fluid filled 
membrane called thylakoid: These thylakoid are 
grouped together forming a granurm- 


(iii) Stroma: ft is the central space inside the 
envelope- [t contains various enzymes and ribo- 
somes: 


2) Chromoplast: (Chromo-colour, plast- plastid) 
These are colours other than green 

They may be red, yellow, pink and blue etc: 
They are mostly found in flowers and fruits: 
Due to its bright colour it attracts insects for 
pollination: * 


PONY 


3) Leucoplast: (Leuco-white, plast-plastid) 
These are colourless plastids: !t is mostly found in 
food storage part of plant i-e- roots: 
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Functions of Plastids: 

7- Chloroplast helps in photosynthesis: 

2: Chromoplast acts to. attracts insects for polli- 
nation: . 

3-  Leucoplast acts to store food for plants: 


QI7: Discuss cytoskeleton: (BISE Kohat 2017) 


Ans: Cytoskeleton: 
6 is a network of protein filament extended 


throughout the cytoplasm: 


Types 
7; Microtubule 
2° Macro filament 
32> Intermediate filament 


1) Microfilament: 
(¢ is small rod like structure extended in cytoplasm: 
le occurs in the form of bundles- 


Functions: 
7-  /& plays role in muscle contraction- 
2: They give support and strength to the cell- 


_ 2) Microtubule: 
lt is @ microscopic tubular structure present in the 
cytoplasm: It is made of globular protein: 


Functions: 

7. tt forms spindles fiber of the dividing cell- 

2: ft is involved in the formation of centrioles, 
_  tilia and flagella 

3: 1 provides support and strength to the cell- 
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- Intermedlate 
Fitaments 


” Microtubules 
(Tubutin} 


— Microfilaments 
{Actin} 


CYTOSKELETON 


3) Intermediate Filament: 
These are intermediate between microtubule and 
microfilament: 


Functions: 
7 tt provides mechanical support to the cell- 
2: it maintains shape of the cell- 


QE: What is centriole? 


Ans: Centriole: 

lt is @ cylindrical organelle present near the nucleus: 
[¢ occurs in pair form: 

lt is about O-3 - O-Sum in length and O-2um in 
diameter: ° 


Structure: 

Under electron microscope the cross section of cen- 

triole is: 

7- [& contains nine sets of microtubule: 

2: Each set of microtubule is composed of three 
microtubules 
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3: Total number of microtubule in one centriole is 27: 


Functions: ; - 

7- it is involved in cell division 

2: It also helps in the formation of cilia and fla- 
gella- 


Microtubule triplet 
i} 


Microtubule 
_., triplet 


CENTRIOLE 


Ans- Vacuole: 
lt is @ fluid filled single membranous sac present in 
eukaryotic cell: The membrane of vacuole is called 
tonoplast- ; 
7- Animal cell contains many small vacuoles: 
2: Plant cell comzains one large vaeuste: 
3: There are’two types of vacuole: 
a- Food vacuole 3 


b = Contractile vacuole 


“Composition of Vacuole: 
The fluid of vacuole contains water, salts” amino 
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acids, vitamins, pigments and other materials: 


Functions: 

7- Food vacuole 
helps in intake 
and storage of 
food: 

2: Contractile 
‘cuole removes » 
wastes from the cell: : 

3- ft inéreases the size of cell by absorbing water- 


Q20: What is lysosome 


fins: Lysesome: (Lyso-splitting, soma-body) 
ft is @ single membrane bounded organelle present 
in eukaryotic cell- 


Discovery: 
le was discav- 


ered by C-de 
Duve in 7955- 


Vacuole 


Occurrence: 

/@ occurs in 
‘most ahimal 
cells and in few 
plants- 

‘ Chemical Composition: 

fe composed of many enzymes such as proteases, 
nucleases, , lipases and phospholipase: 


Functions: 
7- It helps in digestion of food- 


Visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 84 of 241) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


BIOLOGY NOTES FOR 9™ CLASS (FOR KHYBER PAKHTUNKHWA) 


2:° le eats microorganisms that enter the ¢ell- 
3: It also play role in development process: 


Q27: Write the structure’ and function of nuc- 


leus- 

Ans: Nucleus: 

lt is the most important and prominent body of 
eukaryotic cell- 


Discovery: 
ft was discovered by Robert Brown in 1838- 
Components of Nucleus: — 
It is composed of four components: 
7- Nuclear membrane 
2: Nucleoplasm 
3: Nucleolus 
4- Chromosome 


1) Nuclear Envelope: 
‘It is,a double membrane structure surrounded by 


nucleus: ‘it separates nuclear material from epopleett: 


2): Nucleoplasm: E 
lt is a semi liquid matrix in nucleus: /¢ contains en- 
zymes, proteins and minerals: 


3) Nucleoli: ~ : 
lt is @ spherical structure inside the nucleus: They 
may be one or two in number: It forms ribosome: 


4) Chromosome: (| Chroma-colour, soma-body) 
7: These are thread like str&cture present inside 
the nucleus : 


structure inside the cell: 
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3+ It was discovered by Waldeyer in 1876: 
4- Chromosome is more visible during metaphase 
phase of cell division: 


Composition: 
Chromosome is composed of proteins (55%) and 
DNA (45%): 


Number of Chromosomes: 


Every specie have different numbers of chromo- 


somes- 
> Human: 46 Nees 
> Frog: 26 ; Nuclear membrane 
> Radish: 18 Nucleole 
> Onion: 16 

Functions: Chromatin network 


1. It is the cell 
control room 
of the celf- 

2: [& helps in cell division: 

3- 16 transfers the characters from parents to 
offspring: : 

4. It also synthesizes ribesome- 


Structure of Nucleus 


Q22: Differentiate between prokaryotic and 
eukaryotic cell: . 

Ans- 

“2 = ProkaryoticiCell ~~~ Bakgryotie Cell 


Pro-before, karyon-nucleus | Eu-true, karyon-nucleus 


7- True nucleus is absent: | True nucleus is present: 


2: Membrane bounded| Membrane bounded . or 
organelle is absent: garielle is present: 


Pics 
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3: Chramosome is dis-| Chromosome is, present 
perses in cytoplasin- in nucleus: 


14 They have small size} They have large size ri- 
_| ribosome: 70s bosome: SOs 


5- Lell wall is made of| Cell wall is made of ‘cel- 
murine: lulose (plants) or chitin 
° (bacteria) 
6: It is simple 
7. They are compara-| They are comparatively 
tively small in size- larger in size 

Example: Bacteria Example: Protista, 
plant, fungi and animals 


Q23: Explain cell and their specifici 


Ans: Cell and their Specificity: 

i& means that in multicellular organisms every cell 
of the body is specific to its function: But in un- 
icellular organisms its one cell performs all the ac- 
tivities of life: 


Examples _in Plants: 

7- In plant cell xylem is specialized to conduct water: 

2: Phloem is specialized to transport food materials 

3: Similarly there are cells whith are specialized 
for photosynthesis: 

Examples :7_Animals: 

f- In 2. mal’s nerve cell are specitic ta carry 
nerve impulse: 

2: Muscle cells undergo contraction ‘and relaxation 
hence play role in body movement: 

3: Red blood cells (RBC) transport oxygen: 

4 WBC kills pathogens: 
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Every Cell is Specialized for its Function: 

7; e-g- nerve cells are long for the transmission of 
Merve impulse: 

2: RBCs are dise like and biconcave, in shape so 


.inerease the surface area to volume ratio for 

binding and transporting oxygen: 

“3: Roots hair. cell have large surface area to ab- 
sorb more water: : 

4 Cells that are involved in making secretion have 
complex endoplasmic reticulum and golgi bodies- 

5: Cell that performs photosynthesis have chlo- 

roplast: , 


Q24: How cell is an open system? . F 


Ans- Cell is an open system because it takes sub- 

stance in from surrounding needed for its activities: 

1. These substances are. taking in. through ceil 
membrane- 

2: Then it performs metabolic process assigned to it- 

3: After metabolism products and by-products 
are formed: 

4 | These products are either utilizes the cell by 
itself or transfer to other cell- : 

5: The by-products are expelled out from the cell: 


Q25: Discuss surface area to volume ratia- 


Ans: Surface area is the external surface of a cell 
whith is exposed to outer environment: 
Explanation: . 2 ; 
As a rule large cells have less surface area jn rela 
tion to their volume while smail cell have more sur- 
face area’ For example; 
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Tt) We have two cells that is larger cell A and 
small cell B-- 
2: Cell A have larger surface area than cell B- 
3: In figure shows one larger cell and 27 small 
cells) 
4- In both cases the total volume is same i-e- 
Volume = 30um x30um x 30um - 27000um? 
5S: In contrast to the total volume, the total 
surface area are very different because the cell 
have 6 sides, its surface area is 6 times the 
area of one side- 
' The surfaces of these cells are as. follow: 
7. Surface area of one large cell 
= 6 x(30um x 30um) = 54¢00nm? 


2- Surface area of one small cell 
= 6x (10pm x7Oum) = 600nm 


3+ . Surface area of 27 small cells: 
; = 27 x600um? = 16,200pm? - 


Volume: 

“The space occupied by a body (cell) is called vo- 
lume-" The rate of nutrients and rate of waste 
production are directly proportional ‘to cell volume: 


The cell takes up nutrients and remove wastes 
through it surface tell membrane- 


A large cell volume demands large surface area but 
_@ large cell has a much smaller surface area.to vo- 
lume than smaller cell-- Hence the cell membrane of 
a cell can serve their small volume more easily than 
the membrane of lager cell- 
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Total Surface area of , Total Surface area of 
one large cube : 2? small cubes, 
= 5400p" = 46,200.07 


Surface Area to Volume Ratio (SA/V): 

7- It is the ratio between surface area and volume: 

2- Each unit of volume requires a specific amount © 
of surface area to supply its metabolism with 
raw materials: 

3- The amount of surface area available to each 

- unit of volume varies with the size of a cell 

4- As a cell grows its surface area to volume ra- 

tio decreases- 


Q26: Explain the process of transport of ma- 
terials across the plasma membrane: 

(BISE Malakand 2018) . 

Ans- Cell membrane is being semi-permeable so var- 
fous substances can move across it: ; 
in this way it maintains the balance of material in- 
side and outside the cell- Materials are move across 
‘cell membrane are done by the following ways: 

-1) Diffusion: : 

“The random movement of molecules from the re- 
gion of higher concentration to the region of lower 
concentration is called diffusion-” 

7 & is a type of passive transport because it 
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does not require energy: 

2: Only small molecules can diffused across cell 
membrane such as water, oxygen and carbon 
dioxide: 

3: Diffusion is slow but efficient and rapid enough 
to fulfill the requirement of a cell: 

Example: 

in the small intestine glucose is ‘present in high 

concentration: lt is diffused to villi of small intes- 

tine: Then it is stored in liver in the form of gly- 
cogen for future use: 

2) Facilitate Diffusion: 

The movement of molecule from the region of 

higher concentration to the region of lower concen- 

tration through trans-membrane protein is called 
facilitate diffusion: 

Explanation: 

Due to size and charge'some molecules cannot dif 

fused through cell membrane such molecules are 

transported through cell membrane by facilitate 
diffusion: : : 

3) Osmosis (y#): (BISE Malakand 2018) 

The diffusion through semi-permeable membrane is 

called diffusion: 

Types of Osmosis: 

There are two types of osmosis: 


(@) Exosmosis: (BISE Kohat 2015) 
When materials (solvent) moves out from a cell- 


(ii) Endosmosis: (BISE Kohat 2075) 
When material (solvent) are moves into a cell: 
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Examples: 
There are few examples that explains that how os- 
mosis occurs: 


(a) Hypotonic Solution: tt is a solution which 
contains high water potential than a cell- 

Effects: 

When a cell is kept in hypotonic solution the water 
will moves into the cell from surrounding as a re- 
sult the animal cell swells and may ruptures, while 
the plant cell become turgid: 


(b) Isotonic Solution: (lso-same, tonic-solution) 
l& is a solution that contain equal amount of solute to 
that of a cell: 


Effects: 

1 When a ceil is placed in isotonic solution the 
rate of osmosis of outward is equal to the 
rate of osmosis inward: 

2: In such case animal cell retain its original vo- 
lume while plant ceil keromes flaccid (loose) 
because the net uptake of water ‘is not 
enough: 


(¢) Hypertonic Solution: It is a solution which 
contains low water potential than the cell- 


Effects: 

7 When a cell is kept in hypertonie solution wa- 
ter moves out from the cell- 

2: In such cases animals cells shrink in size and in plant 
cell the cytoplasm shrinks within the cell wall- 
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Ieotonic eal aioe 


Anime! ceil 


Turgid (normal) 


TURGOR: 
A.cell is said to be turgid wher it pe water 
from surrounding: 


Explanation: 
When a plant cell is kept in hypotonic solution the 


water moves into the vacuole by osmasis- The va- 
cuole increases in sizes and pushes the cell contents 
against the cell wall: : 


Turgor Pressure: 
“The pressure exerted by the cytoplasm against cell 


wall is called turgor pressure and the phenomena is 
called turgidity-" Plahts cell does not burst when it 
is turgid because the cell wall is strong and rela- 
tively inelastic 

Importance of Turgor in Plants: 

7- tt maintains the shape of plant- 

2: It provides support especially to young stem- 
3-.. l& helps in opening and closing of stomata- 

4- Due to change in turgor some flowers open at 
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day time and closed at night- 


PLASMOLYSIS: 

“THe shrinkage of protoplasm due to loose of water 

by exostosis is called plasmolysis-” 

Explanation: : 

7- When a plant cell is kept in hypertonic salu- 
tion the water leaves the cell by osmosis- 

2: First water loose from cytoplasm and then 
from vacuole: 

3- Due to outward movement of water from cell 
the cytoplasm shrifks and pulls away from cell 
wall- This process is called plasmolysis and the 
cell is said to be plasmalysed: 

4- When a plasmolysed cell is kept again a hypo- 
tonic solution it restores its turgidity- This 
phenomena is called deplasmolysis- 

ACTIVE TRANSPORT: 

The movement of molecules against the concentra- 

tion gradient jie from the lower concentration to 

higher concentration is called active transport: It 
uses energy: 

Explanation: 

For the. active transport of substances carrier pro- 

teins are present in cell membrane that uses energy 

and move them from lower concentration to high 


concentration: 

Examples: 

Na‘/K* are actively transported across the mem- 
brane according to the requirement of the cell: ive 
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in nerve impulse transmission Na is actively trans- 
ported across nerve cell membrane: 


Q27: Explain exocytosis and endocytosis 
BISE Kehat, : 


Ans: 1) Endocytosis: 
“The process in whith substances are taken into 


the cell is called endocytosis-” 
These substances may be smaller or larger: They 
may be solid or liquid: 


(i) Pinecytosis: Intake of liquid substance: 


(ii) Phagocytosis: Intake of solid substance 

7- In endocytosis the cell membrane folds inwards 

forming a pocket which takes the material 

from the environment- ; 

This pocket goes deepens forming a vesicle: 

3: At last the vesicle separates from -cell mem- 
brane and moves to inside the cell meng with 
its contents: 


2) Exocytosis: 
“The process in which material are packed in a 
vesicle and excreted from a cell is called exocyto- 


Mechanism of Exocytosis: 
7 The vesicle 


X 


in which : 
Endacytosis 
the materi- 
al is packed 
sole. bind Exccytosis 
with cell 
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membrane- 

2- The phospholipid region of two membranes 
meet whith creates an opening to the outside 
of @ cell through which the material are re- 
moved from a Cell: 


Q28: Define filtration: 


Ans- Filtration: 

“The process in whith small molecules are pushed 
across selectively permeable membrane is called fil- 
tration-” It is done by hydrostetic or bleod pres- 
sure: 


Example: 
Our kidney filters wastes and toxic substance from 


our blood and removes it from the body- 


Q29: Define tissue: Expiain different types of 
plant tissue: (BISE Bannu 2015, Kohat) 
Ans- TISSUE: (BISE Abbottabad 2078) 

“@ group of cell that performs a particular func- 
tien is called tissue-” 


Explanation: 
7 The cells of the tissue are dependent on each 


other- 
2- There are some organisms where cells grouped 
together but they do not form tissues because 
the cells are not dependent but function inde- 
pendently e-g: volvox- 
Plant Tissue: 
There are two types of plant tissues: 
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1. Simple tissue 
2: Compound tissue 
1) Simple Tissue: ; : 
These tissues are composed of only one type of cell 
and perform specific functions: 
Types of Simple Tissue: 
There are further two types of simple tissues: 
a Meristematic or embryonic tissue 
b- Permanent tissue 
(a) Meristematic Tissue: 
7- These cells have the ability of division: 
2: They produce new cells at the growing parts of 
a plant: 
Properties of Meristematic Tissues: 
7 tts cell has dense cytoplasm: 
2 fé has large central nucleus: 
3- They have small or no vacuole: 
4 €ells are alike with no intracellular spaces- 
5- They have thin walls 
Tupes of Meristematic Tissues: 


There are two types of 
meristematic tissues: ; 
7+ Apical meristem 
2: Lateral meristem 

1) Apical Mersitem: 

7 {¢ is present at the 
apex of roots and 
shoots: 

2: Here the cells divides 
and redivides and re- 
sults in the 


APICAL & LATERAL MERISTEM. 
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tion of stem and roots causing primary 
growtit : 


Primary Growth. 
The increase in length or height of an erga: is 
called primary growth 


Leteral Meristem: 

#t is present in the lateral sides of stem and roots- 
Here the cells divides and redivides resulting in sec- 
ondary growth: : 


Secondary Growth: 
‘The increase in thickness or diameter of an organ- 


ist is called secondary growth: 


2) Permanent Tissues: 

“Those tissues whose cells lost the ability of divi- 
sion are called permanent tissues-” They are origi- 
nated from the primary meristem: 


Types of Permanent Tissues: 

There are three types of this tissue: 
a: Epidermal tissue 
b- Ground tissue 
¢: Supporting or mechanical tissue 


a). Epidermal Cells: 
These tissues are present as outermost protective 
covering of stem, roots and leaves- 


Characteristics: 


7 They are flattened and irregular in shape: 
2: They are thick walled: 
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3: They are ‘closely pater with no intracellular 
spaces: 

Functions: 

7 In leaves it has small pores calied stomata 
whith help in exchange of gases: 

2: In stem it is thick and contains a waxy ayes 
so prevent transpiration: 

3: It forms root hairs which absorb water from soil- 


6) Ground Tissues: 

These tissues are present in ail pare of body ¢ ex- 
cept epidermal cell- 

Characteristics: 

7. | They are thin walled: 

2: [& is made of parénchyma cell- 

3: t& is oval, spherical or polygonial in shape: 


Functions: 
7. tn leaves it contains enloronhyt so help in pho- 
tosynthesis- 


2: They also store food: 


¢) Supporting Tissues or Mechanical, Tissue: 
These tissues provide strength and flexibility to the 
plant: They are thick walled cells: 
Tupes of Supporting Tissue: 
There are two types of supporting tissues: 

i) Collenchyma tissues ee 

i) Sclerenchyma tissues 


i) Collenchyma_ Tissues: These are elongated and 

oval cells: The cells of these tissues are living: {5 is 

found in young stem, petiole of leu. and pedicel of 
x 
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a flower: 


Functions: 

7 ft provides 
chanical support to - 
organs of a plant: 

2: In leaves it acts as 
supporting tissues: 

ii) Sclerenchyma Tissues: (Sclerous-hard) 

These are thick walled cells- At maturity they lost 


men 


protoplast and be- 
come dead There 
walls are filled with 
lignin which provide 
hardness and 
strength to the cell- 
2) Compound Tissues: 

These tissues are composed of different types of 


cell performing a common function: For example; 

i) Xylem 

ii) Phloem 
i) XYLEM: 
These are plant tissues which are responsible for 
the transportation of water and dissolved minerals 
and salts: They transport water and minerals from 


roots to the upper parts of plant: 

Structure of Xylum: 

lt is composed of three types of cells: 
a Vessels 
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b: Tracheids 


c: Fibers Perforation 
plates 


q° Vessels: These are elon- 

gated cells specialized for the 

conduction of water: 

1 They are wider and 
shorter cells: 

2: They are connected 
end to end which : 
form a continuous channet- 

3 They become dead at maturity 


b- Tracheid: These are narrow and elongated cells- 
They have tapered end at both sides- 

Pits: These are small pores in xylem which main- 
tain the flow of water 

-€: Fibers: These are elongated and thick walled 
cells with tapering end: Their cell wall contains lig- 
nin- They act as supporting tissue: 


ii) PHLOEM: 

«These are plant tissues 
which are responsible for 
the transportation of 
prepared food: 


Translocation: : 
The movement -of pre- 
pared food in the plant 
body js called transloca- 


I tion: 


Structure: ; 
It is composed of two types of cells: 
a Sieve tube 
b+ Companion cell 
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Sieve Tube: These are 
elongated living cells whith 
are porous at ends: They 
are connected to each oth- - 
er through sieve  plates- 
Their protoplasm has no 
nucleus- It is surrounded by 
a thick wall of ceéllulose- 


b- Companion Cells: These 
are elongated thin walled 


cells around each sieve Phioem 
tube- They contain cytop- ; 
lasm and nucleus- They regulate the movement of 
food through sieve tubes: 


Ans- Animal Tissue: 
On the basis of structure and function animal tis- 


sues are classified in four main types: 
7- Epithelial tissue 
2: Connective tissue 
3- Muscular tissue 


» -  & Nervous tissue . 
1) Epithelial Tissue: 
These tissues Cover the intefnal organs and also 
make internal lining of organs: Skin is made of epi- — 
thelium which covers the internal organ and sepa- 
rates them from physical environment: These are 
elongated and flate Cells: These are also makes the 
internat lining of intestine and lungs: 
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2) Connective Tissue: 

These tissues connect various parts of the body to 

each other: It is the major supporting tissue of an- 

imal body- Xe 

Tupes of Connective Tissue: ; 

i) Loose Connective Tissues: 

7- Its extracellular material contains loosely ee 
collagen fiber- 

2- lt holds organs at their specific place: 

3+ [t is widely distributed under epithelial tissues: 

ii) Fibrous Connective Tissue: 

7- fts extracellular material contains tightly 
packed collagen- : i 

2: /t occurs in the form of tendons and ligaments- 

Tendons: !t attaches muscle to bone: 

Ligament: It attaches bone to bone: 

iii) Adipose Tissue: 

7.  [&-.contains swollen cells because it contains 
‘large number of fats droplets- 

_ 2+ It provides energy and insulates organs against 

heat loss: : ; o 

3: - lt protects and support organs: 

4 lt is present under the skin and around Kidnews:: 

iv) Cartilage: 

7 tts extracellular material contains a bundle of 
collagen fibers and rubbery substance: 

2: It is present at the end of bones, external 
ear, nose, trachea and larynx: 

3- lt provides support and maintains shape: 
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v) Bone: 
7 it is @ hard structure which makes endoskeleton: 
2: Its extracellular material contains collagen fiber” 
and calcium salt: 
3- /& supports, protects, provide lever system for 
movement, stores calcium and forms blood cells- 
vi) Blood: 
7 it is @ special type of connective tissue: 
2: lés extracellular material is plasma, which is a 
fluid- : 
3: it transports nutrients and gases in the body- 
4 't also helps to fight against germs- 
3) Muscular Tissue: 
These tissues have the ability of contraction and 
relaxation: It is composed of elongated cells whith 
are contractile in nature- : 
Tupes of Muscles: 
There are three types. of muscles: 
i) Skeletal muscle 
ii) Smooth muscle 
iii) Cardiac muscle 
i) Skeletal Muscle: 
7- These muscles are found on external body surface: 
2: They are attaches to bones and cartilage by 
_ tendons: : 
Properties: 
7- They are long and cylindrical- 
2: They' have striation (light and dark bands when 
" seen under mitroscope)- 
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3: They are voluntary in action: 
4. They are multi-nucleated: 
5: [t helps in movement: 
Examples: bicep and tricep: 
ii) Smooth Muscle: 
The muscles are found in the walls of hollow organs 
ire: blood vessel, intestine and stomach etc: 
Properties: : 
They are involuntary’ 
They do not get fatigue easily- 
They are spindle in shape- 
They have no striation: 
They contract slowly: 
it) Cardiac Muscle (Card-Heart): 


These muscles are only found in heart- 

Properties: 

7. They are involuntary in action: 

2: They have striation- 

3: They do not get fatigue: : 
4+ They are branched shaped e-g- myocardium: 

4) Nervous Tissue: 

These tissues are responsible for the conduction of — 
“messages in the body: It contains neurons whith carry 
informational, signals in the body- It is present in 
brain, spinal cord and other parts of body |” 


;ARORY 
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aC xp 


A- Encircle the best suitable answers: 
7- Sthleiden and Schwann proposed the cell theory 
on the basis of: 
¥ (a) Their observation 
(b) Observation of Hooke and Brown 
(te) All observation on the cell- 
(d) Observation made on the nucleus of the cell 


2- The organelle which provides energy to the cell: 
(4) Golgi apparatus (b) Ribosome 
Vv (¢) Mitochondria (d) Nucleus 
3- We obtain 2D images through: 
(a) Light microscope and SEM 
(b) SEM and TEM 
Jv (¢) Light microscope and TEM 
(d) Light microscope 


4- Inside the nucleus, granular material is called: 


(a) Cytoplasm © (b) Protoplasm 
fc) Nucleoplasm (d) Cell sap. 

S: The organelle involved in protein synthesis is: 
v¥ (a) Ribosome (b) Vacuole 


(¢) Golgi apparatus (d) Plastids 
6- The nervous tissue has the ability to: 

(a) Contract and relax 

v¥ (b) Transmit the impulses 

(©) Prepare secretion 

(d) Provide energy 
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7- In plants, which tissue makes new cells? 
J (a) Meristematic tissue 
(bh) Collenchyma tissue 
(c) Epidermal-tissue 
(d) Ground tissue 


& Movement of molecules from lower to higher 
concentration with the expenditure of energy is: 
(a) Diffusion v (b) Active transport 
(c) Facilitated transport (d) Osmosis | 


9: One of the following has both cytoplasm and 
cell wall: 
(a) Muscle cell (b) Red blood cell 
S (ce) Root hair cell (d) Xylem vessel 


10+ Cell membrane is made of: 
(4) Cellulose only 
(2) Lipids only 
(c) Lipids only 
¥ (d) Lipids and proteins \ 
11- Cell wall is present in the cells of: 
(a) Fungi only (b) Plants only 
(c) Plants and prokaryotes only 
¥ (d) All of the above 


12- Which organelles are covered with a double 
membrane? 
(a) Ribosomes 
(b) Vacuoles 
(¢) Centrioles 
¥ (d) Mitochondria 
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(. ( ATED ) «) 


B: Write short _answers for the following ques- 
tions: 


QI: What proposed the cell theory and what 

are the main points of the cell theory? 

Ans- Cell theory was proposed by two scientists 

named Schleiden and Shwahn- 

Main Points: 

7- All living organisms are made of cells: 

2° Cell is the basic unit of structure and function 
of living organisms: 

3- All metabolic process occurs in a cell- 

4 Cell contains heredity material which passes 
characters from parents to offspring: 

S&S: New cells are arised from old cells: 


Q2: Differentiate between simple and compound 
tissue: (BISE Swat 2077) 


Ans- 
i ae Compound Tissue 


Also called permanent 
tissue: tissue- 

2- It is made of erst a 
type of cell- types of cell: 

division: division: ‘ 

4- They are ar ee noe 
with primary and_sec- | tissue and provides 
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ondary growth of plant: | strength to plant: 
eg: epidermal tissue eg: xylem, phloem 


Q3: How cell membrane helps in maintain 
equilibrium while exchanging materials with en- 
vironment? 


fins: Cell membrane covers the surrounded by each 

and every Cell: {t is being selectively permeable so 

allow the movement of some molecules- 

7- ft absorbs nutrients from surrounding if needed: 

2- It eliminates extra water and waste material . 
from the cell 

3: By performing the above process cell membrane 
maintains the equilibrium of materials inside 
the cell- 


Q4: Differentiate between endocytosis and ex- 
ocytosis? (BISE Malakand 2078 


Ans- 


Endocytosis 
7- In this process sub- 


Exocytosis 
In this process  sub- 


stances are removed 
from cell- 
Here the material is 
packed in a vesicle when 


stences are taken into 
the cell- 
2: In this the material 
form q packet in cell 
membrane when enters: 


removed: 


Q5: How does turgor pressure develops in a 
plant cell? 


Ans- Turgor Pressure: 
7 {6 is the pressure exerted by cytoplasm against 
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2: When a plant is surrounded by water, the wa- 
ter moves into the cytoplasm and then to va~ 
cuole- ; 

3- When vacuole takes water it increases in size 
which pushes the cytoplasmic content to put 
pressure on cell wall, so a pressure is develop 
called turgor pressure- 


GC tong Questions DD 


C-_ Write detailed answers for the followin 


questions: 
QI: Root hairs are adapted to absorption and 


xylem to support:. Relate the functions to|- 
their structure: 


Ans: Root Hairs: : 

7- These are small hair like structure arises from 
roots: 

2: For the absorption of water it increases the 
surface area of roots: 

3: They spread in soil and reaches to water table 
of earth: 

4 They are also thin walled- 

5: So the root hairs are designed for the absorp- 
tion of water and dissolved minerals: 


Xylem: ; 
7- Xylem conducts water in plant body: [lt also 


gives support to plants- 
2: The cells of xylem are placed on the top of 
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each other such that it forms a long tube in 
middle of stem and branches: This design helps 
them to conduct water and provide support: 


Q2: Discuss different types of tissues in 


plants: Elaborate your answer with relevant 
diagrams: 


Ans: Please see Question number... 


Q3: Describe the nervous, muscular and epi- 
thelial tissues: 


Ans- Please see Question number... 


Q@4: Write a: note on the structure of ‘cell 


wall,. cell membrane, mitochondria and chlorop- 
last of a plant cell- 
Ans: Please see Question number... ; 
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CELL & TISSUE 


QI: Define cells What is unicellular and multi- 
cellular. organism? tele 
Ans* Cell: 

Cell is derived from a Latin word “cellula” which 
means small room: Cell is a unit surrounded by 
membrane: lt is the basic structural and functional 
unit of life: 


Unicellular Organisms: (uni-one, cellular-cell) 
“Those .organisms which contain only one cell are 
called unicellular organisms” e9- bacteria and 
amoeba ete: 


Mutti-cellular Organisms: (multi-many, cellular-cell) 
“Those: organisms whith are composed of many cells 
are called multi-cellular-” e-g- human and mustard- 


Q2: What is microscope? Define microscopy- 


Ans: Microscope: ( ‘micro-small, stope-to look) 
A device by the help we can see those objects that 
are too small to naked eyes- 


Microscopy: 
“The use of microscope the study cell and its com- 
ponents is Called microscopy-” 
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Development of Microscope: 
7- The firs microscope ‘was developed by Zacha- 


rias Janseen in Holland in 7995- 
2: It was simply a tube with lenses at each end-. 
3: les magnification power is 3x to 9x: 


Antonie Van Leeuwenhoek: 
Leeuwenhoek was a Dutch scientist made a much 


better micro- 


Fotus Yon Losjennncel 
3 Knob, ierosco 
scope to ob \ (circa Late 15008) 


serve small or- eaaahs 


c oS Translator 
ganisms: les ead 
magnification 


power is 250x- . , 
Figure: 4.1: Leeuwchoek Microscope 


He is considered 


to be ‘the 7 microscopist- 


Ans: Magnification: 

“The. ability of microscope to enlarge the actual 
size of an object is called magnification” It is ex- 
pressed in units abbreviated as x e-g- 10x, 20x etc 


Resolution: For Your information: 


“The ability of mi- | magnification power of light mi- 


- | croscope = 7500x- 
frascope. ta” sepa Electron microscope = 250,000x 


rate the two Close 


” 


objects is called resolution” Resolving power of 


human eye = O-imm: 
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Ans- 1) Simple Microscope: 
The microscope whith does not need electricity to 


illuminate object: It contains one lens: 


2) Light Microscope: 
“The microscope which needs electricity to illumi- 


nate object is called light microscope-” 
7- It contains two lenses: a 
2: Its magnification power is = 1500x: 
3: Its resolving power’ is O-2,.m- 


Mechanism _of Image Formation on Light Microscope: 


7 Light passes through the sample and then 
through two : 
glasses lenses- 

2: The first lens 
produce enlarge 
image while the 


second lens 
magnifies this 
image more 


3- The light after 
passing the ob- 
ject and léns* it 
is projected in- 
to viewer's eye 
“where an en- ‘—— 
large and clear image is formed: 


3) £lectron Microscope: 


This microscope uses beam of electron instead of 


Figure: 4.2; Light Microscope 
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2 light in this magnetic lens focus the electron beam 
on a@ screen or photographic film and make much 
enlarge image- lts resolving power is O-2nm: 


Types of Electron Microscope: 


' There are two types of electron microscope: 


(i) Transmission Electron Microscope (TEM): 


This microscope is used to study the cell internally: 
tts magnification power is 250,000- 


(ii) Scanning Electron Microscope (SEM ): 


This microscope is used to study the surface of a 
cell’ The surface of a cell is coated with. metal: 
When electron beam hits this metal it ‘is reflected ’ 
and makes the enlarge image: 


Q5: Compare between light and electron micro- 


scope’ . 
Ans: 


Light microscope Electron Micro- 
scope 


Radiation Type 
Lenses Optical 
70,000 time|7OO time greater 
greater than| than light micro- 
naked eye scope : 
500 times| 400 times of light 
of the naked| microscope 

eye i 


Magnification 


Resolution 
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Q6: Discuss history of emergence of cell theory: 


Ans: History of Emergence of Cell Theor 3 
Various scientists play role in the formulation of 
cell theory: Some are given celow: 


y Robert Hook: 


He was an English misroscopist- 

. He. was the first person that observes a cell un- 
der microscope- 

3: ° He studied a thin slice of cork which is made 
of wood under his self designed microscape- 

4 In this he saw smail chambers which are given 
the name cellula- 


Antonie Van Leeuwenhoek: 


. He was. a Dutch scientist: — 

2: He made much’ powerful microscope: 

3: Through his microscope he study a. drop of wa- 
ter and saw tiny unicellular creature in it-, 

4 He called these creatures as “animalcules 
“swimming deat . , 


ed Jean Baptise: De Lar, 


He wasa Fregch scientist 
s He also observed- cell when he examined the 
pair of animals and plants under microscope: 
3: He consluded that all living organisms are made 
of cellular tissues: 


4) Robert Brown: — _ 

7. He was a British botanist 
2: He describes nucleus ina cell and made a mew « 
; concept that the center of cell is not empty: — 


Visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 69 of 241) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


BIOLOGY NOTES FOR S™ CLASS (ror i KHYBER PAKHTUNKHWA) 


5) Mathias Schleiden: 

He was a German hotanist- He claimed that all 

plants is made of cells- 

6) Theodor Schwann: 

He was German zoologist- He claimed that all ani- 

mals are made of celis- 7 

7) Jan Evangelista Purkinji: 

He was a Czech scientist- He discovered the fluid 

substance in a cell and called it protoplasm: 

8&) Rudolf Virchow: ; 

7- He was a German pathologist: 

2: He stated that every cell arise from pre- 
existing cell- 

9) Louis Pasture: 

7 He was a French scientist: 

2: He proved experimentally the idea of Virchow: 

3- He demonstrated that bacteria could be 
formed only from pre-existing bacteria 


Q7: What are the main points of cell theory? 

(BISE Abbotabad 2014, Malakand 2016) 

Ans: Cell theory was formulated by Theodér 

senwann and Matthias Schleiden in 1838- 

Main Poi: ; ‘ 

7 All. . ganisms are made of cell i-e- unicel- 
lular and -malti-cellular- + 

2- Cell is the, basic structural and functional unit 
of life: 

3+ New cells are arises from pre- existing cells by 
cell division- 
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“4 Cell contains genetic information which are 
transfer to next generation: 


QS: Differentiate between animal and plant cell- 


Ans: 


Animal Cell Plant Cell 


7- It is comparatively smal 
2: Cell wall is absent: Cell wall is present: 
3: Nucleus occurs in center: | Nucleus occurs at one side 


4 They have more} They have less numbers 
numbers of mitochon- | of mitochondria: 
dria- 

‘|S: Chloroplast is absent: | Chloroplast is present» _| 
6: They hevg many} They have one large va- j 
small vacuoles: . 


Vacuole 

Cell wall 

Celi membrane 
Mitechondrium 
Nucleus 
Cytoplasifi 
Chloroplast 
Vecvole 


Plant Celt 


Q8: shat is cell wall? Write its functions: 


Ans: Cell Wall: : 

7 ft is the outermost wall of plant cell: lts thick- 
ness is change from cell to cell- : 

2- fi is absent in animal cell- 

3- It is also present in bacteria and fungi- 
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Chemical Composition: 
7- In Plant cell it is composed of cellulose- 


2: In fungi it made of chitin: 
3: In bacteria it is made of murine- 


Components of Cell Wall: 

Cell wall is composed of three layers: 

7) Primary Wall: ; 

{t is the first wall whith is composed of mainly cel- 

lulose- 

2) Secondary Wall: 

é is formed on the inner side of primary wall- lt is 

tough and strong: [t is composed of cellulose, hemi- 

celluloses and lignin- 

3) Middle Lamelta: 

1 is a layer which is found ees two cells: It is 

composed of calcium and, pectin: - 

Functions: ; ¢ 

7 1t provides shape to the cell- : 

2: fl gives support to the cell- 

3: ft is a permeable membrane for diffusion and 
helps in the absorption of minerals and solutes 
_ along with water: 


maces endl 
cell membrane: (BISE Mardan 2016, Swat 2017 

Ans: Cell Membrane: ; 
7 [6 is the out- 


ermost = boun- 


dary of animal | 2-  -Plasmallema 
cell- Cytoplasmic membrane 


Other natges of plasma metnbrane: 
Cell membrane 
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2: In plant cell it lies next to cell wall- 
3: It is thin and elastic: 


Chemical Composition: 
Chemically it is composed of: 
7- Proteins (60-80%) 
2- Carbohydrates (2-10%) 
3. Lipids (20-40%) 
Structure of Cell Membrane: 
There are various models about the structure of 
cell membrane but the most accepted model is fluid 
mosaic model- Sai 
* Fluid Mosaic Model: 
- This modei was proposed by Singer and Nicolson in 
71972: pels 


| Carbohydrate chain 
Externat surface membrane 


a 
bntemat surface membrane 


Phosphokpid bliayer 


Hydrophobic rail 
Fluid mosaic Model of Cel Membrane 


Statement: 

“Cell membrane is composed of two layers of lipids 
called lipid bilayer-” In these two layers some pro- 
teins are floats while some are embedded or fix in 
the membrane of lipids» Some carbohydrates mole- 
cules are attached to protein forming glycoproteins: 
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Functions: 

7: I& protects the inner content of a cell- 

2: It gives strength to the cell: 

3: tt provides mechanical support to the cell- 

4 It excretes wastes products from cell- 

S: & also secretes useful substance from cell such 
as enzyme and hormones: 

[& is being semi-permeable so allow some ma- 
terial to pass through it- : 


| Qi1: Explain cytoplasm: 


Ans- Cytoplasm: 
“The space or region between cell membrane and 


nucleus is called cytoplasm-” It is colourless and 
concentrated fluid: It is elastic: 
Composition: 
7- 16 is mostly contain of water (90%)- 
2: ft also contains organic and inorganic substances: 
Parts of Cytoplasm: 
f€ is composed of two parts: 

7- Cytosol 

2: Insoluble part 
1) Cytosol: 
ft is the soluble part of -bieaciie 
lt is aqueous and dissolve a great variety of 
_ substances 
3: I contains soluble protein and vitamins- 
2) Insoluble Part: 
{t is insoluble part which contains cytoplasmic 
structures such as mitochondria, endoplasinice reticu- 
lum and ribosome etc: 


su 


7 
2. 
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Functions: 

7- It is a store house for various organelfes- 

2: /t is a sice for various biochemiéal reactions: 

3- [& contains cytoskeleton that provides support 
to the cell: ; 


[ ere: Discuss endoplasmic reticulum: 


Ans Endoplasmic Reticulum: 

Endo-inside, plasmic-cytoplasm, reticulum-network 
ft is a network of flattened membrane extended 
throughout the cytoplasm- It forms a connection 
between cytoplasm and nucleus: 


Discovery: 
lt was discovered by Porter in 7953- 


Types: 
Endoplasmic reticulum are of two types:. 


1) Smooth Endoplasmic Reticulum (SER): 
It is non-granular due to the absence of ribosome 
on its surface: 


2) Rough Endop- 


lasmie __ Reticulum Snir ee 
a tert a ae ruclear envelope 


CRER): 


fe is rough or 
lar due to the 
tachment of = ri- 
some to its surface: 


Functions: 

i ft exchanges 
materials 
tween 
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lasm and nucleus: . 

2: /t provides a platform for the attachment of 
ribosome: 

3: RER helps in protein synthesis: 

4- SER helps in lipids metabolism: 

5- SER helps in detaxification of drugs 

6- SER helps in synthesis of vitamin D- 


QI3: Write a note on structure of Golgi bodies: 


Ans- Golgi Bodies: : 
tt is a double membrane bound structure present in 


the cytoplasm of eukaryotic cells: it contains stacks 

of flattened sac called cisternae: : 

Discovery: 

le was discovered by an f{talian neurologist Camillo 

Golgi in nerve cell in 71998- 

Structure of Golai Bodies: 

7- [lt contains flattened stacks which grouped to- 
gether forming cisternae: 

2: These cisternae are dilated at margins: 

3- [6 also con- 


tains rounded { ee pe 
sacs called d 


cme Nj s 
golgi vesicles- ey am 
4- These vesicles ; ——— “es 


contain 


zymes and in- 
organic salts: 


Trane tuce 3° 
Functions: Newty forming vesicle Secretory vesicia 


GOLGI APPARATUS 
7? ft stores 1 at 
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tretions and convert them inte final product 
(form): , : 

2: It is involved in packaging of materials: 

3- 1 helps in the formation of new plasma mem- 
brane- 

4: From plant cell it secretes waxes, gums and 
mutilage- 


QI4: Write a note on mitochond 

BISE Abbottabad 2078 
Ans-. Mitochondria: (Mito-thread, condrion-small 
grain) ; ¥ 7 
These are granular bedies- fodnd in the cgeeuiecin. of 
eukaryotic celle 1 is surrounded by double mem- 
brane: ° 5 
Discovery: : ~ 
lt was discovered by Kooliker in 1850 in skeletal 
muscle: lts number is different from cell to cell in 
animals- 

_ Components: 

'& is composed of three components: 

7- Outer membrane 

2: Inner membrane 

3- Matrix 
1) Outer Membrane: 
lt is smooth and made of lipids and proteins- 
2) Inner Membrane: 
This membrane is folded inward forming cristae: 


3) Matrix: 
lt is inner dense portion of mitochondria: It con-° 
tains various enzyines: s 
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Functions: 
7- It is involved in cellular respiration- So release 
energy from 
food: , 
2> tt is also 
called power 
house of the 


cell because - 
it releases MITOCHONDRION 


energy (ATP): 


QI5: What is ribosome? 


Ans- Ribosome: 
These are small, dense, rounded and granular par- 
ticles occur in a cell: They may occur free in cytop- | 


Inner Mernbrane 


Guter Membrane 


lasm or attached with endoplasmic reticulum: 


Discovery: : : | 
l& was discovered by Palade in T955- | 
Chemical Composition: i 
It is composed -of proteins and ribosomal RNA~ 
Structure of Ribosome: 
7- Each ribosome is composed of two small units: 
© Small sub unit 
e Large sub unit Smal subunit 
2- Small sub unit is small 
in size and occurs above 
large sub unit: ere 
3: The two sub units are 
joins together by high ag 
concentration of Mg"*- Structure of Ribosome 
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Types of Ribosome: 


There are two types of ribosome: 
7 70s: tt is found in bacteria 
2: &0s: it is found in eukaryotic cell 


Function: 
Protein synthesis 


BISE Abbottabad 2014 
Ans: Plastids: 
7; fe is membrane bounded organelle present only 
in plant cells: 


2: They contain special pigments: 
3: They are spherical like in shape: 


Types of Plastids: 
On the basis of functions and pigments there are 
three types of plastids: 

7: Chloroplast 

2: Chromoplast 

3: Leucoplast 


1) Chloroplast: (Chloro-chlorophyll, plast-plastid) 
7 These are green plastids: 
2: It contains green pigment called chlorophyll 
3: It is the most abundant and important plastids: 
Structure of Chloroplast: 
lt consists of three main components: 

7- Envelope 

2: Grana 

3: Stroma 
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(i) Envelope: It is the outer double layer covering 
of chloroplast: It enclosed the grana and stroma: 


intermembrane space Inner Membrane 


Stroma 
(aqueous fluid) 


Granum Thylakoid Lamelts Lumen 
iStachiof thyaKcies} linside of thylakoid) 


CHLOROPLAST 


(ii) Grana: It contains many flattened fluid filled 
membrane called thylakoid: These thylakoid are 
grouped together forming a granurm- 


(iii) Stroma: ft is the central space inside the 
envelope- [t contains various enzymes and ribo- 
somes: 


2) Chromoplast: (Chromo-colour, plast- plastid) 
These are colours other than green 

They may be red, yellow, pink and blue etc: 
They are mostly found in flowers and fruits: 
Due to its bright colour it attracts insects for 
pollination: * 


PONY 


3) Leucoplast: (Leuco-white, plast-plastid) 
These are colourless plastids: !t is mostly found in 
food storage part of plant i-e- roots: 
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Functions of Plastids: 

7- Chloroplast helps in photosynthesis: 

2: Chromoplast acts to. attracts insects for polli- 
nation: . 

3-  Leucoplast acts to store food for plants: 


QI7: Discuss cytoskeleton: (BISE Kohat 2017) 


Ans: Cytoskeleton: 
6 is a network of protein filament extended 


throughout the cytoplasm: 


Types 
7; Microtubule 
2° Macro filament 
32> Intermediate filament 


1) Microfilament: 
(¢ is small rod like structure extended in cytoplasm: 
le occurs in the form of bundles- 


Functions: 
7-  /& plays role in muscle contraction- 
2: They give support and strength to the cell- 


_ 2) Microtubule: 
lt is @ microscopic tubular structure present in the 
cytoplasm: It is made of globular protein: 


Functions: 

7. tt forms spindles fiber of the dividing cell- 

2: ft is involved in the formation of centrioles, 
_  tilia and flagella 

3: 1 provides support and strength to the cell- 
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- Intermedlate 
Fitaments 


” Microtubules 
(Tubutin} 


— Microfilaments 
{Actin} 


CYTOSKELETON 


3) Intermediate Filament: 
These are intermediate between microtubule and 
microfilament: 


Functions: 
7 tt provides mechanical support to the cell- 
2: it maintains shape of the cell- 


QE: What is centriole? 


Ans: Centriole: 

lt is @ cylindrical organelle present near the nucleus: 
[¢ occurs in pair form: 

lt is about O-3 - O-Sum in length and O-2um in 
diameter: ° 


Structure: 

Under electron microscope the cross section of cen- 

triole is: 

7- [& contains nine sets of microtubule: 

2: Each set of microtubule is composed of three 
microtubules 
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3: Total number of microtubule in one centriole is 27: 


Functions: ; - 

7- it is involved in cell division 

2: It also helps in the formation of cilia and fla- 
gella- 


Microtubule triplet 
i} 


Microtubule 
_., triplet 


CENTRIOLE 


Ans- Vacuole: 
lt is @ fluid filled single membranous sac present in 
eukaryotic cell: The membrane of vacuole is called 
tonoplast- ; 
7- Animal cell contains many small vacuoles: 
2: Plant cell comzains one large vaeuste: 
3: There are’two types of vacuole: 
a- Food vacuole 3 


b = Contractile vacuole 


“Composition of Vacuole: 
The fluid of vacuole contains water, salts” amino 
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acids, vitamins, pigments and other materials: 


Functions: 

7- Food vacuole 
helps in intake 
and storage of 
food: 

2: Contractile 
‘cuole removes » 
wastes from the cell: : 

3- ft inéreases the size of cell by absorbing water- 


Q20: What is lysosome 


fins: Lysesome: (Lyso-splitting, soma-body) 
ft is @ single membrane bounded organelle present 
in eukaryotic cell- 


Discovery: 
le was discav- 


ered by C-de 
Duve in 7955- 


Vacuole 


Occurrence: 

/@ occurs in 
‘most ahimal 
cells and in few 
plants- 

‘ Chemical Composition: 

fe composed of many enzymes such as proteases, 
nucleases, , lipases and phospholipase: 


Functions: 
7- It helps in digestion of food- 
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2:° le eats microorganisms that enter the ¢ell- 
3: It also play role in development process: 


Q27: Write the structure’ and function of nuc- 


leus- 

Ans: Nucleus: 

lt is the most important and prominent body of 
eukaryotic cell- 


Discovery: 
ft was discovered by Robert Brown in 1838- 
Components of Nucleus: — 
It is composed of four components: 
7- Nuclear membrane 
2: Nucleoplasm 
3: Nucleolus 
4- Chromosome 


1) Nuclear Envelope: 
‘It is,a double membrane structure surrounded by 


nucleus: ‘it separates nuclear material from epopleett: 


2): Nucleoplasm: E 
lt is a semi liquid matrix in nucleus: /¢ contains en- 
zymes, proteins and minerals: 


3) Nucleoli: ~ : 
lt is @ spherical structure inside the nucleus: They 
may be one or two in number: It forms ribosome: 


4) Chromosome: (| Chroma-colour, soma-body) 
7: These are thread like str&cture present inside 
the nucleus : 


structure inside the cell: 
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3+ It was discovered by Waldeyer in 1876: 
4- Chromosome is more visible during metaphase 
phase of cell division: 


Composition: 
Chromosome is composed of proteins (55%) and 
DNA (45%): 


Number of Chromosomes: 


Every specie have different numbers of chromo- 


somes- 
> Human: 46 Nees 
> Frog: 26 ; Nuclear membrane 
> Radish: 18 Nucleole 
> Onion: 16 

Functions: Chromatin network 


1. It is the cell 
control room 
of the celf- 

2: [& helps in cell division: 

3- 16 transfers the characters from parents to 
offspring: : 

4. It also synthesizes ribesome- 


Structure of Nucleus 


Q22: Differentiate between prokaryotic and 
eukaryotic cell: . 

Ans- 

“2 = ProkaryoticiCell ~~~ Bakgryotie Cell 


Pro-before, karyon-nucleus | Eu-true, karyon-nucleus 


7- True nucleus is absent: | True nucleus is present: 


2: Membrane bounded| Membrane bounded . or 
organelle is absent: garielle is present: 


Pics 
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3: Chramosome is dis-| Chromosome is, present 
perses in cytoplasin- in nucleus: 


14 They have small size} They have large size ri- 
_| ribosome: 70s bosome: SOs 


5- Lell wall is made of| Cell wall is made of ‘cel- 
murine: lulose (plants) or chitin 
° (bacteria) 
6: It is simple 
7. They are compara-| They are comparatively 
tively small in size- larger in size 

Example: Bacteria Example: Protista, 
plant, fungi and animals 


Q23: Explain cell and their specifici 


Ans: Cell and their Specificity: 

i& means that in multicellular organisms every cell 
of the body is specific to its function: But in un- 
icellular organisms its one cell performs all the ac- 
tivities of life: 


Examples _in Plants: 

7- In plant cell xylem is specialized to conduct water: 

2: Phloem is specialized to transport food materials 

3: Similarly there are cells whith are specialized 
for photosynthesis: 

Examples :7_Animals: 

f- In 2. mal’s nerve cell are specitic ta carry 
nerve impulse: 

2: Muscle cells undergo contraction ‘and relaxation 
hence play role in body movement: 

3: Red blood cells (RBC) transport oxygen: 

4 WBC kills pathogens: 
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Every Cell is Specialized for its Function: 

7; e-g- nerve cells are long for the transmission of 
Merve impulse: 

2: RBCs are dise like and biconcave, in shape so 


.inerease the surface area to volume ratio for 

binding and transporting oxygen: 

“3: Roots hair. cell have large surface area to ab- 
sorb more water: : 

4 Cells that are involved in making secretion have 
complex endoplasmic reticulum and golgi bodies- 

5: Cell that performs photosynthesis have chlo- 

roplast: , 


Q24: How cell is an open system? . F 


Ans- Cell is an open system because it takes sub- 

stance in from surrounding needed for its activities: 

1. These substances are. taking in. through ceil 
membrane- 

2: Then it performs metabolic process assigned to it- 

3: After metabolism products and by-products 
are formed: 

4 | These products are either utilizes the cell by 
itself or transfer to other cell- : 

5: The by-products are expelled out from the cell: 


Q25: Discuss surface area to volume ratia- 


Ans: Surface area is the external surface of a cell 
whith is exposed to outer environment: 
Explanation: . 2 ; 
As a rule large cells have less surface area jn rela 
tion to their volume while smail cell have more sur- 
face area’ For example; 
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Tt) We have two cells that is larger cell A and 
small cell B-- 
2: Cell A have larger surface area than cell B- 
3: In figure shows one larger cell and 27 small 
cells) 
4- In both cases the total volume is same i-e- 
Volume = 30um x30um x 30um - 27000um? 
5S: In contrast to the total volume, the total 
surface area are very different because the cell 
have 6 sides, its surface area is 6 times the 
area of one side- 
' The surfaces of these cells are as. follow: 
7. Surface area of one large cell 
= 6 x(30um x 30um) = 54¢00nm? 


2- Surface area of one small cell 
= 6x (10pm x7Oum) = 600nm 


3+ . Surface area of 27 small cells: 
; = 27 x600um? = 16,200pm? - 


Volume: 

“The space occupied by a body (cell) is called vo- 
lume-" The rate of nutrients and rate of waste 
production are directly proportional ‘to cell volume: 


The cell takes up nutrients and remove wastes 
through it surface tell membrane- 


A large cell volume demands large surface area but 
_@ large cell has a much smaller surface area.to vo- 
lume than smaller cell-- Hence the cell membrane of 
a cell can serve their small volume more easily than 
the membrane of lager cell- 
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Total Surface area of , Total Surface area of 
one large cube : 2? small cubes, 
= 5400p" = 46,200.07 


Surface Area to Volume Ratio (SA/V): 

7- It is the ratio between surface area and volume: 

2- Each unit of volume requires a specific amount © 
of surface area to supply its metabolism with 
raw materials: 

3- The amount of surface area available to each 

- unit of volume varies with the size of a cell 

4- As a cell grows its surface area to volume ra- 

tio decreases- 


Q26: Explain the process of transport of ma- 
terials across the plasma membrane: 

(BISE Malakand 2018) . 

Ans- Cell membrane is being semi-permeable so var- 
fous substances can move across it: ; 
in this way it maintains the balance of material in- 
side and outside the cell- Materials are move across 
‘cell membrane are done by the following ways: 

-1) Diffusion: : 

“The random movement of molecules from the re- 
gion of higher concentration to the region of lower 
concentration is called diffusion-” 

7 & is a type of passive transport because it 
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does not require energy: 

2: Only small molecules can diffused across cell 
membrane such as water, oxygen and carbon 
dioxide: 

3: Diffusion is slow but efficient and rapid enough 
to fulfill the requirement of a cell: 

Example: 

in the small intestine glucose is ‘present in high 

concentration: lt is diffused to villi of small intes- 

tine: Then it is stored in liver in the form of gly- 
cogen for future use: 

2) Facilitate Diffusion: 

The movement of molecule from the region of 

higher concentration to the region of lower concen- 

tration through trans-membrane protein is called 
facilitate diffusion: 

Explanation: 

Due to size and charge'some molecules cannot dif 

fused through cell membrane such molecules are 

transported through cell membrane by facilitate 
diffusion: : : 

3) Osmosis (y#): (BISE Malakand 2018) 

The diffusion through semi-permeable membrane is 

called diffusion: 

Types of Osmosis: 

There are two types of osmosis: 


(@) Exosmosis: (BISE Kohat 2015) 
When materials (solvent) moves out from a cell- 


(ii) Endosmosis: (BISE Kohat 2075) 
When material (solvent) are moves into a cell: 
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Examples: 
There are few examples that explains that how os- 
mosis occurs: 


(a) Hypotonic Solution: tt is a solution which 
contains high water potential than a cell- 

Effects: 

When a cell is kept in hypotonic solution the water 
will moves into the cell from surrounding as a re- 
sult the animal cell swells and may ruptures, while 
the plant cell become turgid: 


(b) Isotonic Solution: (lso-same, tonic-solution) 
l& is a solution that contain equal amount of solute to 
that of a cell: 


Effects: 

1 When a ceil is placed in isotonic solution the 
rate of osmosis of outward is equal to the 
rate of osmosis inward: 

2: In such case animal cell retain its original vo- 
lume while plant ceil keromes flaccid (loose) 
because the net uptake of water ‘is not 
enough: 


(¢) Hypertonic Solution: It is a solution which 
contains low water potential than the cell- 


Effects: 

7 When a cell is kept in hypertonie solution wa- 
ter moves out from the cell- 

2: In such cases animals cells shrink in size and in plant 
cell the cytoplasm shrinks within the cell wall- 
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Ieotonic eal aioe 


Anime! ceil 


Turgid (normal) 


TURGOR: 
A.cell is said to be turgid wher it pe water 
from surrounding: 


Explanation: 
When a plant cell is kept in hypotonic solution the 


water moves into the vacuole by osmasis- The va- 
cuole increases in sizes and pushes the cell contents 
against the cell wall: : 


Turgor Pressure: 
“The pressure exerted by the cytoplasm against cell 


wall is called turgor pressure and the phenomena is 
called turgidity-" Plahts cell does not burst when it 
is turgid because the cell wall is strong and rela- 
tively inelastic 

Importance of Turgor in Plants: 

7- tt maintains the shape of plant- 

2: It provides support especially to young stem- 
3-.. l& helps in opening and closing of stomata- 

4- Due to change in turgor some flowers open at 
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day time and closed at night- 


PLASMOLYSIS: 

“THe shrinkage of protoplasm due to loose of water 

by exostosis is called plasmolysis-” 

Explanation: : 

7- When a plant cell is kept in hypertonic salu- 
tion the water leaves the cell by osmosis- 

2: First water loose from cytoplasm and then 
from vacuole: 

3- Due to outward movement of water from cell 
the cytoplasm shrifks and pulls away from cell 
wall- This process is called plasmolysis and the 
cell is said to be plasmalysed: 

4- When a plasmolysed cell is kept again a hypo- 
tonic solution it restores its turgidity- This 
phenomena is called deplasmolysis- 

ACTIVE TRANSPORT: 

The movement of molecules against the concentra- 

tion gradient jie from the lower concentration to 

higher concentration is called active transport: It 
uses energy: 

Explanation: 

For the. active transport of substances carrier pro- 

teins are present in cell membrane that uses energy 

and move them from lower concentration to high 


concentration: 

Examples: 

Na‘/K* are actively transported across the mem- 
brane according to the requirement of the cell: ive 
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in nerve impulse transmission Na is actively trans- 
ported across nerve cell membrane: 


Q27: Explain exocytosis and endocytosis 
BISE Kehat, : 


Ans: 1) Endocytosis: 
“The process in whith substances are taken into 


the cell is called endocytosis-” 
These substances may be smaller or larger: They 
may be solid or liquid: 


(i) Pinecytosis: Intake of liquid substance: 


(ii) Phagocytosis: Intake of solid substance 

7- In endocytosis the cell membrane folds inwards 

forming a pocket which takes the material 

from the environment- ; 

This pocket goes deepens forming a vesicle: 

3: At last the vesicle separates from -cell mem- 
brane and moves to inside the cell meng with 
its contents: 


2) Exocytosis: 
“The process in which material are packed in a 
vesicle and excreted from a cell is called exocyto- 


Mechanism of Exocytosis: 
7 The vesicle 


X 


in which : 
Endacytosis 
the materi- 
al is packed 
sole. bind Exccytosis 
with cell 
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membrane- 

2- The phospholipid region of two membranes 
meet whith creates an opening to the outside 
of @ cell through which the material are re- 
moved from a Cell: 


Q28: Define filtration: 


Ans- Filtration: 

“The process in whith small molecules are pushed 
across selectively permeable membrane is called fil- 
tration-” It is done by hydrostetic or bleod pres- 
sure: 


Example: 
Our kidney filters wastes and toxic substance from 


our blood and removes it from the body- 


Q29: Define tissue: Expiain different types of 
plant tissue: (BISE Bannu 2015, Kohat) 
Ans- TISSUE: (BISE Abbottabad 2078) 

“@ group of cell that performs a particular func- 
tien is called tissue-” 


Explanation: 
7 The cells of the tissue are dependent on each 


other- 
2- There are some organisms where cells grouped 
together but they do not form tissues because 
the cells are not dependent but function inde- 
pendently e-g: volvox- 
Plant Tissue: 
There are two types of plant tissues: 
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1. Simple tissue 
2: Compound tissue 
1) Simple Tissue: ; : 
These tissues are composed of only one type of cell 
and perform specific functions: 
Types of Simple Tissue: 
There are further two types of simple tissues: 
a Meristematic or embryonic tissue 
b- Permanent tissue 
(a) Meristematic Tissue: 
7- These cells have the ability of division: 
2: They produce new cells at the growing parts of 
a plant: 
Properties of Meristematic Tissues: 
7 tts cell has dense cytoplasm: 
2 fé has large central nucleus: 
3- They have small or no vacuole: 
4 €ells are alike with no intracellular spaces- 
5- They have thin walls 
Tupes of Meristematic Tissues: 


There are two types of 
meristematic tissues: ; 
7+ Apical meristem 
2: Lateral meristem 

1) Apical Mersitem: 

7 {¢ is present at the 
apex of roots and 
shoots: 

2: Here the cells divides 
and redivides and re- 
sults in the 


APICAL & LATERAL MERISTEM. 
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tion of stem and roots causing primary 
growtit : 


Primary Growth. 
The increase in length or height of an erga: is 
called primary growth 


Leteral Meristem: 

#t is present in the lateral sides of stem and roots- 
Here the cells divides and redivides resulting in sec- 
ondary growth: : 


Secondary Growth: 
‘The increase in thickness or diameter of an organ- 


ist is called secondary growth: 


2) Permanent Tissues: 

“Those tissues whose cells lost the ability of divi- 
sion are called permanent tissues-” They are origi- 
nated from the primary meristem: 


Types of Permanent Tissues: 

There are three types of this tissue: 
a: Epidermal tissue 
b- Ground tissue 
¢: Supporting or mechanical tissue 


a). Epidermal Cells: 
These tissues are present as outermost protective 
covering of stem, roots and leaves- 


Characteristics: 


7 They are flattened and irregular in shape: 
2: They are thick walled: 


Visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 98 of 241) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


BIOLOGY NOTES FOR 9' CLASS (FOR KHYBER PAKHTUNKHWA) 


3: They are ‘closely pater with no intracellular 
spaces: 

Functions: 

7 In leaves it has small pores calied stomata 
whith help in exchange of gases: 

2: In stem it is thick and contains a waxy ayes 
so prevent transpiration: 

3: It forms root hairs which absorb water from soil- 


6) Ground Tissues: 

These tissues are present in ail pare of body ¢ ex- 
cept epidermal cell- 

Characteristics: 

7. | They are thin walled: 

2: [& is made of parénchyma cell- 

3: t& is oval, spherical or polygonial in shape: 


Functions: 
7. tn leaves it contains enloronhyt so help in pho- 
tosynthesis- 


2: They also store food: 


¢) Supporting Tissues or Mechanical, Tissue: 
These tissues provide strength and flexibility to the 
plant: They are thick walled cells: 
Tupes of Supporting Tissue: 
There are two types of supporting tissues: 

i) Collenchyma tissues ee 

i) Sclerenchyma tissues 


i) Collenchyma_ Tissues: These are elongated and 

oval cells: The cells of these tissues are living: {5 is 

found in young stem, petiole of leu. and pedicel of 
x 
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a flower: 


Functions: 

7 ft provides 
chanical support to - 
organs of a plant: 

2: In leaves it acts as 
supporting tissues: 

ii) Sclerenchyma Tissues: (Sclerous-hard) 

These are thick walled cells- At maturity they lost 


men 


protoplast and be- 
come dead There 
walls are filled with 
lignin which provide 
hardness and 
strength to the cell- 
2) Compound Tissues: 

These tissues are composed of different types of 


cell performing a common function: For example; 

i) Xylem 

ii) Phloem 
i) XYLEM: 
These are plant tissues which are responsible for 
the transportation of water and dissolved minerals 
and salts: They transport water and minerals from 


roots to the upper parts of plant: 

Structure of Xylum: 

lt is composed of three types of cells: 
a Vessels 
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b: Tracheids 


c: Fibers Perforation 
plates 


q° Vessels: These are elon- 

gated cells specialized for the 

conduction of water: 

1 They are wider and 
shorter cells: 

2: They are connected 
end to end which : 
form a continuous channet- 

3 They become dead at maturity 


b- Tracheid: These are narrow and elongated cells- 
They have tapered end at both sides- 

Pits: These are small pores in xylem which main- 
tain the flow of water 

-€: Fibers: These are elongated and thick walled 
cells with tapering end: Their cell wall contains lig- 
nin- They act as supporting tissue: 


ii) PHLOEM: 

«These are plant tissues 
which are responsible for 
the transportation of 
prepared food: 


Translocation: : 
The movement -of pre- 
pared food in the plant 
body js called transloca- 


I tion: 


Structure: ; 
It is composed of two types of cells: 
a Sieve tube 
b+ Companion cell 
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Sieve Tube: These are 
elongated living cells whith 
are porous at ends: They 
are connected to each oth- - 
er through sieve  plates- 
Their protoplasm has no 
nucleus- It is surrounded by 
a thick wall of ceéllulose- 


b- Companion Cells: These 
are elongated thin walled 


cells around each sieve Phioem 
tube- They contain cytop- ; 
lasm and nucleus- They regulate the movement of 
food through sieve tubes: 


Ans- Animal Tissue: 
On the basis of structure and function animal tis- 


sues are classified in four main types: 
7- Epithelial tissue 
2: Connective tissue 
3- Muscular tissue 


» -  & Nervous tissue . 
1) Epithelial Tissue: 
These tissues Cover the intefnal organs and also 
make internal lining of organs: Skin is made of epi- — 
thelium which covers the internal organ and sepa- 
rates them from physical environment: These are 
elongated and flate Cells: These are also makes the 
internat lining of intestine and lungs: 
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2) Connective Tissue: 

These tissues connect various parts of the body to 

each other: It is the major supporting tissue of an- 

imal body- Xe 

Tupes of Connective Tissue: ; 

i) Loose Connective Tissues: 

7- Its extracellular material contains loosely ee 
collagen fiber- 

2- lt holds organs at their specific place: 

3+ [t is widely distributed under epithelial tissues: 

ii) Fibrous Connective Tissue: 

7- fts extracellular material contains tightly 
packed collagen- : i 

2: /t occurs in the form of tendons and ligaments- 

Tendons: !t attaches muscle to bone: 

Ligament: It attaches bone to bone: 

iii) Adipose Tissue: 

7.  [&-.contains swollen cells because it contains 
‘large number of fats droplets- 

_ 2+ It provides energy and insulates organs against 

heat loss: : ; o 

3: - lt protects and support organs: 

4 lt is present under the skin and around Kidnews:: 

iv) Cartilage: 

7 tts extracellular material contains a bundle of 
collagen fibers and rubbery substance: 

2: It is present at the end of bones, external 
ear, nose, trachea and larynx: 

3- lt provides support and maintains shape: 
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v) Bone: 
7 it is @ hard structure which makes endoskeleton: 
2: Its extracellular material contains collagen fiber” 
and calcium salt: 
3- /& supports, protects, provide lever system for 
movement, stores calcium and forms blood cells- 
vi) Blood: 
7 it is @ special type of connective tissue: 
2: lés extracellular material is plasma, which is a 
fluid- : 
3: it transports nutrients and gases in the body- 
4 't also helps to fight against germs- 
3) Muscular Tissue: 
These tissues have the ability of contraction and 
relaxation: It is composed of elongated cells whith 
are contractile in nature- : 
Tupes of Muscles: 
There are three types. of muscles: 
i) Skeletal muscle 
ii) Smooth muscle 
iii) Cardiac muscle 
i) Skeletal Muscle: 
7- These muscles are found on external body surface: 
2: They are attaches to bones and cartilage by 
_ tendons: : 
Properties: 
7- They are long and cylindrical- 
2: They' have striation (light and dark bands when 
" seen under mitroscope)- 
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3: They are voluntary in action: 
4. They are multi-nucleated: 
5: [t helps in movement: 
Examples: bicep and tricep: 
ii) Smooth Muscle: 
The muscles are found in the walls of hollow organs 
ire: blood vessel, intestine and stomach etc: 
Properties: : 
They are involuntary’ 
They do not get fatigue easily- 
They are spindle in shape- 
They have no striation: 
They contract slowly: 
it) Cardiac Muscle (Card-Heart): 


These muscles are only found in heart- 

Properties: 

7. They are involuntary in action: 

2: They have striation- 

3: They do not get fatigue: : 
4+ They are branched shaped e-g- myocardium: 

4) Nervous Tissue: 

These tissues are responsible for the conduction of — 
“messages in the body: It contains neurons whith carry 
informational, signals in the body- It is present in 
brain, spinal cord and other parts of body |” 


;ARORY 


Visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 105 of 241) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


BIOLOGY NOTES FOR 9 CASS (FOR Ki eyeee PAKHTUNKHWA) 


aC xp 


A- Encircle the best suitable answers: 
7- Sthleiden and Schwann proposed the cell theory 
on the basis of: 
¥ (a) Their observation 
(b) Observation of Hooke and Brown 
(te) All observation on the cell- 
(d) Observation made on the nucleus of the cell 


2- The organelle which provides energy to the cell: 
(4) Golgi apparatus (b) Ribosome 
Vv (¢) Mitochondria (d) Nucleus 
3- We obtain 2D images through: 
(a) Light microscope and SEM 
(b) SEM and TEM 
Jv (¢) Light microscope and TEM 
(d) Light microscope 


4- Inside the nucleus, granular material is called: 


(a) Cytoplasm © (b) Protoplasm 
fc) Nucleoplasm (d) Cell sap. 

S: The organelle involved in protein synthesis is: 
v¥ (a) Ribosome (b) Vacuole 


(¢) Golgi apparatus (d) Plastids 
6- The nervous tissue has the ability to: 

(a) Contract and relax 

v¥ (b) Transmit the impulses 

(©) Prepare secretion 

(d) Provide energy 
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7- In plants, which tissue makes new cells? 
J (a) Meristematic tissue 
(bh) Collenchyma tissue 
(c) Epidermal-tissue 
(d) Ground tissue 


& Movement of molecules from lower to higher 
concentration with the expenditure of energy is: 
(a) Diffusion v (b) Active transport 
(c) Facilitated transport (d) Osmosis | 


9: One of the following has both cytoplasm and 
cell wall: 
(a) Muscle cell (b) Red blood cell 
S (ce) Root hair cell (d) Xylem vessel 


10+ Cell membrane is made of: 
(4) Cellulose only 
(2) Lipids only 
(c) Lipids only 
¥ (d) Lipids and proteins \ 
11- Cell wall is present in the cells of: 
(a) Fungi only (b) Plants only 
(c) Plants and prokaryotes only 
¥ (d) All of the above 


12- Which organelles are covered with a double 
membrane? 
(a) Ribosomes 
(b) Vacuoles 
(¢) Centrioles 
¥ (d) Mitochondria 
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(. ( ATED ) «) 


B: Write short _answers for the following ques- 
tions: 


QI: What proposed the cell theory and what 

are the main points of the cell theory? 

Ans- Cell theory was proposed by two scientists 

named Schleiden and Shwahn- 

Main Points: 

7- All living organisms are made of cells: 

2° Cell is the basic unit of structure and function 
of living organisms: 

3- All metabolic process occurs in a cell- 

4 Cell contains heredity material which passes 
characters from parents to offspring: 

S&S: New cells are arised from old cells: 


Q2: Differentiate between simple and compound 
tissue: (BISE Swat 2077) 


Ans- 
i ae Compound Tissue 


Also called permanent 
tissue: tissue- 

2- It is made of erst a 
type of cell- types of cell: 

division: division: ‘ 

4- They are ar ee noe 
with primary and_sec- | tissue and provides 
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ondary growth of plant: | strength to plant: 
eg: epidermal tissue eg: xylem, phloem 


Q3: How cell membrane helps in maintain 
equilibrium while exchanging materials with en- 
vironment? 


fins: Cell membrane covers the surrounded by each 

and every Cell: {t is being selectively permeable so 

allow the movement of some molecules- 

7- ft absorbs nutrients from surrounding if needed: 

2- It eliminates extra water and waste material . 
from the cell 

3: By performing the above process cell membrane 
maintains the equilibrium of materials inside 
the cell- 


Q4: Differentiate between endocytosis and ex- 
ocytosis? (BISE Malakand 2078 


Ans- 


Endocytosis 
7- In this process sub- 


Exocytosis 
In this process  sub- 


stances are removed 
from cell- 
Here the material is 
packed in a vesicle when 


stences are taken into 
the cell- 
2: In this the material 
form q packet in cell 
membrane when enters: 


removed: 


Q5: How does turgor pressure develops in a 
plant cell? 


Ans- Turgor Pressure: 
7 {6 is the pressure exerted by cytoplasm against 
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2: When a plant is surrounded by water, the wa- 
ter moves into the cytoplasm and then to va~ 
cuole- ; 

3- When vacuole takes water it increases in size 
which pushes the cytoplasmic content to put 
pressure on cell wall, so a pressure is develop 
called turgor pressure- 


GC tong Questions DD 


C-_ Write detailed answers for the followin 


questions: 
QI: Root hairs are adapted to absorption and 


xylem to support:. Relate the functions to|- 
their structure: 


Ans: Root Hairs: : 

7- These are small hair like structure arises from 
roots: 

2: For the absorption of water it increases the 
surface area of roots: 

3: They spread in soil and reaches to water table 
of earth: 

4 They are also thin walled- 

5: So the root hairs are designed for the absorp- 
tion of water and dissolved minerals: 


Xylem: ; 
7- Xylem conducts water in plant body: [lt also 


gives support to plants- 
2: The cells of xylem are placed on the top of 
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each other such that it forms a long tube in 
middle of stem and branches: This design helps 
them to conduct water and provide support: 


Q2: Discuss different types of tissues in 


plants: Elaborate your answer with relevant 
diagrams: 


Ans: Please see Question number... 


Q3: Describe the nervous, muscular and epi- 
thelial tissues: 


Ans- Please see Question number... 


Q@4: Write a: note on the structure of ‘cell 


wall,. cell membrane, mitochondria and chlorop- 
last of a plant cell- 
Ans: Please see Question number... ; 
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CELL CYCLE 


‘Qt: Define cell cycle: Discuss its phases- 
Siu thee 

(BISE Bannu 2074, Abtd 2015, Pesh, 2016, Kohat 2077, 

Mkd 2018, dn) 

Ans: Cell Cycle: 

“The time from the beginning of one cell division to 

the beginning of next cell division is called cell cycle-” 

Explanation: 

Cell cycle is a series of events in which the cell 

grows in size, its DNA replicates and various en- 

zymes are formed: 4 


Phases of Cell Cycle: 
Cell cycle is completed in two main phases: 


7. Interphase 
2: Division phase (mitosis and meiosis) 
7) Interphase: (Resting Stage) 
7- {tis the longest phase of cell cycle: 
2: It is the gap of period between the end of one 
cell division and the start of next cell division 
3- In this phase the cell prepare itself for division- 


Sub-Phases_of Interphase: 
interphase is sub-divided into three phased: 
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i) GT phase 
ii) S-sphase * 
; iti) G2 phase 
i) GI Phase (G-Gap): 
7. It is the first sub-phase of interphase: 
2 It is the longest phase- 


Events: 

- Cell grows in size: 
Internal chemical changes in-a cell- 
Preparation of DNA replication: - 
Synthesis of ribosome and RNA- 
Synthesis of several enzymes- 
Duration: from few hours to days: 


i) S-Phase (5-synthesis): 


lt is the second sub-phase of interphase: 


ieee 


Events: - = 

1 Replication of DNA occurs: 

2: ‘Attachment of protein to DNA for the for- 
mation of chromosome: i 

3-* Chromosome is formed which consists of two 
sister chromatids: 

4- Growth of cell is continuous: 

5+ Synthesis of proteins and several enzymes for 
DNA replication: 

iii) G2_Phase: 

It is the period between the completion of DNA 

synthesis and.beginning of active cell division: 
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Events: . . 
7- Cell prepares protein required for cell division- \ 
2: Replication of - 
centriole and 
their’ move- 
ment .to op- 
posite poles: 
“3> Formation of 
aster takes 
place- At this 
stage the cell 
has double number of chromosomes: 


Q2: Define mitosis: Discuss its various phases: 
BISE Pesh 2016) 


Ans: Mitosis: (BISE Abbottabad 2078)- 

A type of cell division in whith the number of 
chromosomes remains constant- (OR) 

A type of cell division in which the daughter cell 
receives same number of chromosomes as parent 
cell: The process of mitosis was studied by a Ger- 
man biologist Walther Fleming: 


Phases of Mitosis: 
Mitosis is mainly divided into two phases: 
7 Karyokinasis : 
2- Cytokinesis 
1) Karyokinesis: (Karyon-nucleus, kinesis-division) 
The division of nucleus is called karyokinesis- 


Phases of Karyokinesis: 
Karyokinesis is complete in four steps or phases: 
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i) Prophase 

ii), Metaphases 

iit) Anaphase 

iv) Telophase 
Prophase: (Pro-before, phases-appearance) 
js the frst sub-phase of karyokinesis- 


Events: 
7. Formation - of ; 
: Centriole 
chromosomes : by ., Centromere 
the coiling and Nuclear membrane 
3 5 (- Chromosomes 
nae condensation of a {with two chromatids] 
. = thromatin- : Nucleolus 
.2: Eath  chromo- 


_ some is composed two sister chromatid: 
Chromosome becomes thick and become visible: 
Nuclear membrane splits and disappears: 
Nuceleolus also disappears- 

>. Centriole divides and moves to opposite poles- 


| Mitotic Apparatus: 
It is a network of spindle ‘fibers between two poles 


which is made by centrioles- 


_ Mitotic Apparatus in Animal Cell: 


In animals it is formed by two pairs of centriole: 
Mitotic Apparatus_in Plant Cell: 

In plant cell mitotic spindle is formed by the aggre- 
gation of spitidle fibers present in cytoplasm be- 
cause + re is no centriole in plant cell- 


ii) Metaphase: 
lt is the second phase of hacgokiness: 


P DARKO, 
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vents: 
7. Chromosome becomes short and thick- 


2:. Spindle fiber attached to centromere: 

3- Chromosome arranges themselves at the equa- 
tor of the cell called equatorial or metaphase 
plate- 


Metaphase Stage 


iii) Anaphase: 

Events: 

1- The spindle fibers pulls. the chromatids to op- 
posite poles: 

2: The centromere of each chromosome splits: 

3- The separated chromatids are called cial 
chromosomes: 


Anaphase Stage 


iv) Telophase: 
lt is last phase of karyokinesis- It is the reverse 
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phase of prophase: 


Events: 
“7: — Uncoiling of chromosome 
/ " takes place- 
" 2+ Nuclear’ membrane reap- 
pears: 
3- Nucleolus reappears: 
4- So two daughter nuclei are formed: 


Telophase Stage 


2) Cytokinesis: (Cyte-cytoplasm, kinasis-division) 
“The division of cytoplasm is called cytokinesis-” In 
this a groove appears just between the two nuclei- 
This groove goes.deepens and deepens and at last it 
divides the cell into two daughter cells: 


of animal and plant cell? 

Ans- Cytokinesis in Animal Cells: , 

In animals the cell membrane 
folded inward forming a groove ; 


which grows deeps and_ finally 
Separates the two nuclei/cells- 


~ Cytokinesis ia Plant Cell Cell: 


In plant cell a cell piate -is 
formed between two daughter 
“nuclei which divides the cell in- 

«to. two: The golgi bodies pro- 
duces. a fluid filled vesicle which a 
fuses and form celf plate: 
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Q4: Write significance of mitosis: 


Ans- Significance of Mitosis: 


1) Growth: 

- New cells are produced due to mitosis that helps in 
growth of the body: 

2) Repair ealin nds: 
‘Healing of wound is due to mitosis: It removes 
dead cells and form new cells: 


3) Asexual Reproduction: . 

Various animals (hydra) reproduce asexually by mi- 
tosis: A sexual reproduction in plants also, takes 
place by mitosis- 


4) Regeneration: 
Regeneration of cutted parts in some orgafiism is 


v 


also due to mitosis e-g- lizard tail- 
5) Growth of hairs and nails is due to mitosis: 


Q5: What is meiosis? Explain its stages: 


Ans- Meiosis: 

A type af cell division in whith the daughter cell 
receives half number of chromosome as compare to - 
parent cell- (OR) 

A type of cell division in which the number of 
chromosomes become half: : 


Explanation: 
In meiosis one diploid cell is converted into four 
‘haploid cells- It takes place during tnx formation of 
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gametes or sex cells i-e- sperm and ova: It occurs in 
germ (sex) cells: 


Stages of Meiosis: : 
Meiosis is divided into two stages: 
7. Meiosis | 
2: Meiosis If 
7) MEIOSIS-I: 
In this the daughter cell receives half number of 
chromosomes after division’ [& completes in the fol- 


lowing stages: 
i) Prophase-t 
ii) Metaphase-! 
iii) Anaphase-! 
iv) Telophase-/ 
i) Prophase-!: 


7- ft is the long- | Homologous chromosomes: 
: The chromosomes ‘which are 
et pHese equal in size, length and shape- 
2- About 90% of : 


the total time spent in this 


phase: 

Events: ; 

1. Chromatin condenses to form:| ™%& Vin , 
chromosome: pope 


oa Prophase-i 
2: Chromaesomes become visible: mepnes 


3: Pairing of homologous chromosome takes place 
talled synapses: 
4- Crossing: over takes place «fer synapses in 
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which various segments of chromosomes ex- 
changed: : 

S: Then the two non-sister chromatid of homo- 
logous chromosomes unzipped together forming 


chiasmata- 
6 Nuclear membrane also splits and disappears: 
7-  Centriole migrates to “opporite pole and makes 
spindle fibers: 


ii) Metaphase-!: 

Events: 

7- Homologous chromosomes ar- 
ranged themselves in a plate 


called metaphase plate: Metaphase 


2: Attachment of spindle fibers to each homolog- 


ous chromosome: 


iii) Anaphase-{: 4 

7- Spindle. fibers pull the homo- 
logous' chromosome towards 
poles: 


2: The- paired chromosome is 
Anaphase-I 


now separated from each 
other and moves to opposite poles: 

3: Sister chromatids are remain attached: | 

4 In this way one haploid set of chromosome is 
formed at each pole: 


iv) Telophase-!: 
‘T- Chromosome reached to their respective poles: 
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2: Nucleolus becomes reappear- 

3: Nuclear membrane forms 
again- 

4- Spindle fiber denénerates: 

S:. Two daughter’ haploid 
nuclei are formed: 

Later on by cytokinesis the 

two nuclei are divided and form two daughter tells 

with haploid number of chromosome: 


ic 


Telophase-| 


Cytokinesis 


2) MEIOSIS-U: Lo 
lt is the process just like mitosis: However it is 
different from mitosis because in this ‘parent cell 
have haploid number of chromosome and the daugh- 
ter cell also receives half number of chromosomes: 
. The cells which are formed in meiosis, now it un-- 
. dergoes meiosis-Ii- 


Phases of Meiosis-Il: 
Meiosis contains the following pices: 
i) Prophase-It 
ii} Metaphase-Il 
iii) Anaphase-Il 
iv) Telophase-Il ; : 
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i) Prophase-ti: 


7- Chromosomes become visible: 

2: Each chromosome contains two chromatids and 
centromere: 

3+ Nucleoli disappear- 

4 Nuclear membrane disappears: 

5: Centrioles move to opposite pole: 

6- Formation of spindle fiber takes place: 


ti) Metaphase-Il: 
7. Spindle fibers attached to chromosome: 


2: Chromosomes arrange themselves in saunter 
and form equatorial plate- 

iii) Anaphase-Il: . 

7- Contraction of spindle fiber takes place: 

2: This contraction pulls the chromosomes to ep- 
posite poles- 

iv) Telophase-Il: 

7. Sister chromatids of each chromosome move to 
opposite poles: 

2: Nucleoli become 
reappear: : 

3- Nuclear = membranes 

: are formed agaitr 

_4 Two daughter nuclei 
are formed: 

Cyutokinesis: 

‘The cytoplasm is divided 

resulting in the farma- 

tion, of two daughter 

cells- Hence in meiosis 4 ~ 
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daughter cells are ee ice: 2 cells are formed in 
meiosis-l and 2 cells are formed in. meiosis-Il- 


Ans: Significance of Meiosis: (BISE Kohat 2017) 
7 ft serves to maintain the number of chrome- 
somes constant in organism: 


2- Jt helps in the formation of gametes: 


% 


It is responsible for sexual reproduction: 
4- Due to meiosis new varieties are formed of or- 
ganisms* , ‘ 
5- lt helps to transfer the character from par- 
"ents to offsprings: 
6: It leads to evolution: 


Q7: Defien cell death: Write its types: _ 
Ans: Cell Death: (BISE Swat 2077) 


“When a cell is unable to perform its function is 
called cell death-” : 


Types of Cell Death: 

There are two types of cell death: 
7. Apoptosis 
2- Necrosis 

1) Apoptosis: 


lt is also called programmed cell death: In this the 
tell dies naturally and automatically: 
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Explanation: : 
in apoptosis the contents of the cell does not re- 
lease outside: There is no inflammation occurs: {t is 


a normal process and is necessary event of devel- 

opment: 

Examples: 

7- During metamorphosis the tail of tadpole dis- 
appears: 

2: During development the web present between 
the fingers disappears: 

3: In adult organism the number of cells is kept 
relatively constant through apoptosis and divi- 
‘sion- 

2) Neerdsis: 

“The death of a cell aie to a disease or injury is 

called necrosis-* 


Explanation: 
In this the cell dies accidently due to a disease or 


damage of tissue: 


Examples: 

7 When a cell is exposed to toxins or physical 
events like radiation, burns, lack of oxygen and 
trauma ete it dies: 

2: Inflammation occurs: 


w 


Swelling occurs due to the release of content 
to surrounding environment: 
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aC ana: 5p 


A- Encircle the best sujtable answers: 


7. All of the following true for meiosis, except: 
(a) There is no DNA synthesis between the 
diviosions 
(b) The result is four cells with haploid num- 
ber of chromosomes : 

‘(o) Meiosis does not contribute to the ge- 
netic diversity in populations 

(d) Fusion of two products of meiosis produces 
@ zygote 


(2: ‘if 2n=8, for a particular cell, then the chromo- 
some number in egg cell after meiosis would be: 
(a) 72 (b) 10 
(©) é& /(d) 4 

3: During which stage of meiosis do the chromo- 
somes have the least amount of DNA? 
(a) Prophase-! (b) Prophase-il 
(¢) Telophase-l J (d) Telophase-il 

4: Which statement concerning both mitosis and 
Meiosis is correct? 

“¥(a) Meiosis produces 4 haploid cells while mi- 

tosis produces 2 diploid cells 
(b) Meiosis produces + diploid cells while mito- 
sis, produces 2 haploid cells 
(¢) Meiosis maintains the number of chromo- 
somes, while mitosis reduces .it 
(d) Prophase-! of mitosis results in the forma- 
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tion of a tetrad but not in prophase-! of mei- 


osis-{- 
S: During which phase of meiosis, crossing over 
‘occurs? 
¥ (a) Prophase-| (b) Metaphase-| 
(¢) Metaphase-|l (d) Anaphase-! 


6 Which of the following occurs during meiosis-! 
but not during mitosis? | 
(a) The chromatids of each chromosome are 
separated 
¥ (b) Synapsis and crossing-over occurs 
(c) The nuclear envelope breaks down 

7 Meiosis takes place in which of the following organs? 


¥ (a) Testes . Cb) Lungs 
(¢) Heart (Cd) Stomach 

& Two sister chromatids are collectively called: 
/ (a) Chromosome (bh) Centromere 


() Maltichromatid (d) Homologous, pair 
9: During the process of regeneration, the type of 
cell division is: 
(a) Only 7 meiotic division 
(b) Both meiotic divisions 
<(e) Mitosis (d) All of them 
10- Which of the following statements are, true 
about homologous chromosomes? 
(a) They are identical 
(b) They pair-up during meiosis 
(¢) One partner of homologous pair move to 
each daughter cell 
¥ (Cd) All of them 
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(eam ) +) 


8- Write short answers for the following ques- 


tions: 


Qi: Define cell cycle and in how many phases 
it is divided? 


Ans: “The time from the beginning of one cell divi 
sion to the beginning of next cell division is called 
cell cycle-" 


Phases of Cell Cycle: 
lt is divided into two. main phases: 
7- Interphase. 
2: Division phase 
1) Interphase: 
lt. is further divided’ into. three sub-phases: 
a- G7 phase 
b- S-phase 
c- G2 phase ~ 
2) Division Phase: 
It is divided into karyokinesis and. cytokinesis’. 
Karyokinasis: 
f& is further divied into four phases: 
a: Prophase . 
b- Metaphase. 
c- Anaphase 
d- Telophase 


Q2: In which type of cells, meiosis take place 
and why itis important? 


Ans: Meiosis takes place in germ cells of the body- 


Visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 127 of 241) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


BIOLOGY NOTES FOR 9™ CLASS (FOR KHYBER PAKHTUNKHWA) 


importance: : 
7-  {¢ maintains the constant number of chromo- 
somes in organism: : 

It leads to the formation of new varieties: 
Sexual reproduction is due to meiosis: 


't helps to form gametes- 
lt leads to evolution: 


Q3: How does normal mitosis ensure normal life? 


Ans: Normal mitosis ensures normal life by the fol- 

lowing ways: 

7+ Normal growth of the body occurs due to mitosis: 

2- Due to mitosis infected or abnormal cell is re- 
placed by new cells : 

3: Mitosis results to maintain constant number 
of chromosomes in body cells- 

4 Due to mitosis mew cells are formed that helps 
in growth of the body 

5- Due to mitosis genetic material are equally 
transmitted to daughter cells: 


aAroh 


Q4: Give at least four differences between mi- 


tosis and meiosis: 
Ans: (BISE Peshawar, Malakand 2016, Kohat. 2077) 


Mitosis Meiosis 


7+ It occurs in body ceils: | {t occurs in germ cells- 


2: It produces two daugh-| lt produces four daugh- 
ter cells: ter cells: ‘ 


3: In mitosis the num-\In meiosis the numbers 
bers of chramosomes| of chromosomes reduce 
* remain constant in| in daughter cells: 
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daughter cells: 


4- Daughter cells are| Daughter cells may dif 
exactly alike- ferent from 


5- It involves only single| lt involves two consecu- 
division of cell- tive divisions of cell: 


QS: What is chiasina and what is its role in 
crossing over? 

Ans: Chiasma: 

{6 is @ point through which the non-sister.chroma- 
tids are physically connected: 

Role in Crossing Over: 


At the point of chiasma the two non-sister homo- 
logous chromosomes exchange genetic materials 
which leads to the formation of new varieties: 


(. ( CELT ) +) 


C: Write detailed answers for the following 
questions: : 


QI: Describe various phases of interphase of 
cell cycle with diagrams- 


Ans: Please see Question number 7- 

Q2: Discuss different events of meiesis-1 with 
the help of diagrams: . 
Ans: Please see Question number 5: 

Q3: Explain different stages of mitosis with 
diagrams and at what stage cytokinesis takes 
lace? 
Ans- Please see Question number 2- 
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OF: What is enzyme? Define substrate and 


| praduct~ 
Ans Enzyme. ae (En-inside, zyme-yeast) 
CBSE Malakand 2019) 


“cymes. are biochemical’ catalyst which regulates 
(actelerate) the rate of reaction inside the body- 
Discavery of Enzyte: 
The term “enzyme” was te Ie : | 
ae “ nzymology: 

first used by; a German. phy Fig souls of ahcome: ; 
sialogist: Uittrelum Kuhne it | is called enzymology: 

1878* 


Substrate: 
“my sudstance: on whith enzyme acts is: called: sub- 
; strate” 
Product: ‘ : 
“Those substances which are: produced. in resulé of 
enzyme: action are called products: 


[a2 What is mevaboism? 
Ans: (Retabolism: 

“The: sum. of all chemical reactions that takes place 
in @ living body. is called metabolism-” It is consists 
of anabolism and catabolism: 
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Anabolism: 
lé is @ constructive process in which small molecules 
combine to form large molecules: e-g photosynbhesis: . 
CO, + HO ———> C,H,,0, + 0, +:H,0 
Catabolism: : 
lt is a destructive process in whith large molecules 
are broken down to staller molecules: e-g- respira- 
tion- 
G,H,,0, + O, ———>€D, + H,0+. ATP 


| Q3: How enzymes lower 


Ans: Activation Eneray (E,): 


“The minimum amount of energy requires to start 
a reaction is called activation energy-” : 


Explanation: 
Whenever a chemical reaction takes place some 


amount of energy is spent to break the bond -and 
convert the 
reactants into 
products, this 


celeased during 


lower the ac- rence 


tivation evergy Tee | 
ty the “ollow-. : 
ing ways: ts 

i+ By changing the shape of substrate 

2: By disrupting the charge distribution on sub- 


energy is called | 
activation 13 
energy: Er- |} EA fF NA bine] 
zymes — can | 3 Overail energy 
% 
3 
& 
2 
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strate molecule 
3- By lowering the activation energy enzymes 
can speed up the rate of reaction: 


BISE Mardan 2015, Malakand, Peshawar 2016 
Ans Characteristics of Enzyme: 
1) Proteinous Nature: 
Enzymes are made of proteins: 
2) Remain Unaffected: 
Enzymes remain constant after the completion of 
reaction: f 
3) Specific in‘ Acticn: 
Enzymes are specific in action> One enzyme can. | 
catalyze only one reaction: ; 
4) Used in Small Amount: 
Enzymes are required in very small amount- 


5) Increase the Rate of Reaction: * 


Enzyme can speed up the rate of reaction many 
times: 


6) Lower the Activation Eneray: * 


Enzyme can lower the activation energy: 

7) Sensitivity: 

Enzymes are sensitive to change in temperature, 
PH and concentration of substrate’ 


&) Synthesis: 
All enzymes are synthesis within a cell- 


i) Extracellular Enzyme: 
These enzymes work outside the cell e-g- pepsin in 
stomach: ; 
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ii) Intracellular Enzyme: 


These enzymes act inside the cell e-g- mitochondrial 
enzyme: 

9) Active Site: 

{t is a specific site in enzyme to which substrates 
binds: in 

10) Need of Cofactor: 

The non-proteinous part of an enzyme is called -co- 
factor: It is required by enzyme for proper working: 


Tupes of Cofactor: 


‘There are three types of cofactor: 


) Prosthetic Group: 


The non-proteinous organic molecules which are co- 
valently bonded to enzyme e-g° heam Chemoglobin)- 


ii) Co-Enzymes: 

I¢ is the non-proteinous part which is loosely ate 
tached to enzymes: It is 

essential for the function- 
ing of enzyme e-g° NAD, : 

FAD, NADP- XN 
ili) Activators: 

The non-proteinous - inor- 
gani¢ ion whith works as + cofactor ist ‘led cofac- 
tor eg: metal ions such as Mg", Fe’? gid K ete 


Prosthetic 
eroup . 


Q5: Explain enzyme specificity: 
BISE Malakand 2014, Bannu, Abbottabad 2075 
Ans: Enzyme: Specificity: 


7 .1¢ means that each enzyme is specific for their 
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function: 


2- Every enzyme ™ 
catalyzes only Substiate2 >" 
a particular 3 


Fits. a rs Does not fiz in 


substrate: 

3- The specificity 
of an enzyme 
is due to the ane 
shape of their 
active site: — 

_ 4 The active site of each enzyme have specific 
shape that fits to substrate: 

Examples: 

7: Proteases: It digests only proteins: 

2- Amylase: It digests only starch: 

3- Cellulose: lt speeds up the digestion of cellulose- 


Q6: Explain the mechanism of enzyme action- 


Ans- Enzyme contains a small pocket called active 
site- To this active site substrate molecule is at- 


tached form enzyme-substrate complex: 
E + 5s —__~> Es complex 


Shape of active site of enzyme and its specificity 


After Es complex the catalysis of substrate occurs: 
Models about Enzyme Action: 
There are two «.../els about enzyme action: 

7- Lock and key model 

2: Induced fit model 
1) Lock and Key Model: 
This model was proposed by a German chemist Emil 
Fisher in 1894- 
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Statement: 

Enzymes and substrates work like a lock and key as 
specific key can open a specific lock: Similarly a spe- 
cific enzyme can catalyze a specific substrate: This 
model suggested that active site js rigid and non- 
flexible- 


Enzyme-Substrate Complex 


2) Induce Fit Model: 
This model was proposed by Koshland in-1958- 


Statement: 

According to this model the enzyme does not retain ~ 
its original shape and structure of active site but the 
contact of substrate induces geometrical changes in 
active site of enzyme So the enzyme tmaletule is 
made to fit the configuration of the substrate: : 


fe | Rel g | 


Enzyme-Substrate Complex 
Induced fit model of enzyme actio. 
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Factors that affect rate of enzyme action are fol- 
lowing: 
. 1+ Temperature 
2: pH 
3: concentration of substrate 


Optimum 
Heat energy causes 
more collisions tempereture 


for humans is: 
Between enzymes Cciose to 37°C 


Rate of reaction 


30 40 50 


Temperature (C) 


Effect of temperature on enzyme activity 


1) Effect of Temperature: 

Temperature has a direct relation with rate of en- 

zyme action 

1- Increase in temperature increase the rate of 
enzyme action because heating promotes mole- 
cular action: 


2- But ‘very high temperature stops the activity 
“af enzyme by denaturing them: 

3: Average temperature for human enzyme is 37C- 

4 Human enzymes start denaturing at 4QC’- 
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2) Effect _of pH: 


7- Every enzyme 


works in a partic- 

ular range of pH- 
2- At optimum pH Saturation point 

enzyme works best: 
3: If the pH is 


change for a per- 


z 
— 
g 
a 
£ 
= 
e 
ai 


Substrate concentration —> 


ticular enzyme, it 


will not work properly: 


e-g- Enzyme pH 
Pepsin: 2:0 
Lipase: 4-5 
Trypsin: ‘7-8-8-7 


3) Effect of Substrate Concentration: 


increase in substrate concentrebian can increase the 
rate of reaction because : 
more substrates mole- 
cule can collide with en- 
zyme: Hence more reac- 
tions will take place: 
But very high concen- 
tration of substrate will 
lower the’ reaction be- 


_- Optimum pH 


Increasing enzyme activity 


cause there will be no : 
free active site for the remaining substrate: 
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GQ Exercise 


A- Encircle the best suitable answers: 
1) The chemicals which are involved as catalysts 
inside the living bodies are: 
(a) Carbohydrates (b) Fats 
4 (t) Proteins (d) Starch 
2- Enzymes are biological catalysts which: 
(a) Alow new chemical reactions to occur 
(b) Are used up during chemical reactions 
(¢) Alter the direction. of chemical reactions 
¥ (d) Alter the rate of chemical reactions 
3- The graph below shows that the rate of an | 
enzyme catalyzed reaction, its rate: 


Rate of Enzyme 
catalyzed reaction 


(a) Increases when the temperature is increased 
(b)Detreases when the temperature is decreased 
¥ (ct) Increases with temperature upto a max- 
imum of 40°C 

()- Remain unchanged 

4- What is true about enzymes? 
(a) All parts of enzyme molecule take part. in 
reaction 
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70- 


J (b) Enzymes hase the activation. energy of 
reaction 
(¢) An enzyme can act upon any kind of sub- 
strates 

(d) They are needed in large quantities 

What is true about cofactors? 

(a) take part:.in reactions. 

J (b) Help enzymes in their activity 

(oc): tncrease. activation. energy 

(d) Are composed of proteins 
One of the following, may function as coen- 
zymes for the enzymes: 

(4) Proteins. (Cb) Carbohydrates 
VC) Vitamins. _(d) DNA 

Increase or decrease in temperature beyond the - 
optimum. temperature will: 

(4) Increase the rate of reaction 

v (b) Decrease: the: rate of reaction: 

(co) Not affect. the rate of reaction 

(d) Denature the enzyme 

Trypsin, an enzymes, works at: 

J €a) Atkaline pH: (b) Acidic ptt 

€¢@) Neutral pH 

(4) pH does not..affect its activity 

Change in environmental facts. will affect en- 
zymes. activity and’ therefore, may affect: 

(4a) Metabolism — (b) Respiration 

(¢) Digestion v (Cd) Ail of them 

The body temperature at 104°F is known as 
criti¢al because it causes: 
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(a) Nerves breakdown 

(b) Boiling of body water 
v Ci 5) Enzymes stop to work 
(d) None of them 


(. ( LD ) °) 


8: Write short answers for the following questions: 


Q1:. Differentiate between lock and key model 
and induced: fit modet- - 


Ans: 
Lock and Key Medel induced Fit Model 


T- Active site is a a oe 
structure: structure: 

2 Active site of en 
zyme cannot modifies: modifies with substrate: 


3. Enzyme and sub-| Enzyme and substrate 


strate work like a lock| work -like hand and 


and key: glove- 


Q2: In what way does an enzyme affect the 
chemical reaction it catalyses? 


Ans» Enzyme catalyzes a chemical reaction by the 

following ways: 

7 1 lowers the activation energy: : 

2+ By squeezing and ‘stretching the bond of sub- 
strate: 

3- By changing the shape of substrate: 
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Q3: What will be the effect on digestion if we 
take some digestive enzymes from outsides? 


Ans: Outside digestive enzyme will net work prop- 

erly in our body due to the following reasons: 

7: They are not work properly in our internal body 
temperature: 

2: It is not directly used in a chemical reaction: 

3- ft cannot modify itself according to substrate 

in the body- : 


O4: What is meant by denaturation of enzyme? 


Ans- Enzyme denaturation means changes in the 
structure of enzyme: As we know that enzymes 
are made of proteins: Due to high temperature the 
bond present (peptide bond) in enzyme will breaks 

_ and their shape damages: Then it will not function 
further- : 


Q5: How are enzymes specific for the substrate? 


Alms: Enzyme contains a special site for attachment 
of substrate called active site- The active site of 
each enzyme is design such that it can only bind to 
specific substrate- 


Q6: What are the terms used to describe the 
temperature and the pH at which an enzyme 
can work most effectively in a reaction? 
Ans: ‘The term “optimum” is used to describe the 
temperature and pH of which an enzyme works e-9- 
7+ Optimum temperature for enzymes in human 
body is 37C* Temperature above or below 
from optimum (37C) can affect the rate of 
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enzyme attion: 
2- Every enzyme has its own optimum pl on 
which it works best: 


Optimum pH Enzymes 
2 Pepsin 
7-8 Trypsin 
4-8 - Amylase. 


Cen aiestions ID 


C:_ Wr'te detailed answers for the following 
questions: 


_| QI: Describe the factors which affect. enzymes{ 
activities: .} 


Ans: Please see Question number... 


Q2: Explain mode of action of an enzyme in a} 
reaction: 


Ans: Please see Question number... 


Q3: Write the various properties of enzymes: | | 
Aas: Please see Question number... 


Q4: The diagram below shows the relationship 
between an enzyme, a substrate and the 
products of an enzyme catalyzed reaction- 
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a: What _is represented by the parts labeled A, 


Band Cin the diagram? 
Ans: A = it shows substrate 


B = it shows enzyme 
C = it shows product 


b- Name two properties of enzymes that are 
represented _in this diagram: What will happen 


to the chemical reaction if the enzyme is _re- 

moved? on 

Ans: Two properties of enzyme that are shown in 

this diagram are: : 

7: Substrate is attached to active site: 

2: Enzyme remains uaehanae? after the comple- 
tion of reaction 

lf an enzyme is removed from chemical: reaction it 

will slow down: 

c: What will happen to the rate of reaction if 

the reaction temperature is raised steadily: -(i) 

from 25C’_to 35C’, and (ii) from 4O0C to 

600°? : 

Ans: If the temperature is raised from 35C’ to 

40C it will accelerates the rate of reaction: 

If the temperature .is raised from 40C to GOC it 

will denature vhe shape of an enzyme and hence 

the reaction will be stop-  — 

d: What term is used to describe the condition 


of the enzyme when it is heated to a temper- 
ature of GOC’_and above? : 


Ans: The term denaturation is used to the condi- 
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tion of enzyme when its temperature raised to 
60C° or above- : : 


QS: The graph below shows the rate of enzy- 
matic reaction: : 


we Pancreatic 
hipase 


Rate of enzyme Rate of enzyme 
catalyzed reaction catalyzed -eaction 


o 20 40 60 


Temperature (°C) 
Graph A Graph 8 


a: According to graph A, at which temperature 
the enzyme activity is highest- When tempera- 
ture increases above this point, what will hap- 


pen to the enzyme? 

Ans- According to graph A, the enzyme activity is 
maximum at 4OC’- Temperature above this point 
which denatures the enzyme: 


b- According to graph B, what is the optimum 
pH for (i) pepsin, and (ii) lipase? As pH moves 
away from the optimum value, what will hap- 
pen to the enzyme activity? 
Ans- According to graph B: 

Optimum pH for pepsin = 2 

Optimum pH for lipase = & 
As pH moves away, from optimum will decrease and 
the rate of reaction will be slow dows: 
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BIOENERGETICS 


QI: What is bioenergetics? 


Ans: Bioenergetics: (Bio-life, energy, energy, itcs- 
transformation) : 
“The study of transformation of energy in a livin 
system is called bicenergetics-” . 


Explanation: 3 

All living cells are able to transform energy i-e- 
green plants capture energy from sunlight by the 
process of photosynthesis, they convert this energy 
into chemical energy of food: This energy is then 
transfer to animals for the use of various activi- 
ties 


Q2: Discuss the importance of oxidation and| 
reduction reaction: : 


Ans- 1) Oxidation: 
“The loss of electrons or hydrogen from a molecule 


is called oxidation-” e-g: 
FADH, ———> FAD+ HW’ +@ 


2) Reduction: 
“The gain -of hydrogen or electron is called reduc- 


tion-” - 
FAD +H" + @-——-» FADH, 
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Importance of Oxidation-Reduction: 


7- “Due to oxidation-reduction CO, and HO com- 

bines to make food during photosynthesis: 

2: Respiration is also oxidation-reduction process 
. in whith food molecules are broken eee to 
release energy: 

3+ Due to oxidation-reduction reaction various 

energy molecules are transfer from cell to cell 
in a living body: 

“| Q3: Explain that ATP is the energy ada | of 


living ‘cell- 


Ans- ATP. (Adenosin Tri_ Phosphate): 


“It is an energy rich molecule and. is called the 


energy currency of living cell-” For storage of ener- 
gy cell makes ATP. If a cell gets energy they break 
ATP- ; Me, 
Structure of ATP: ; 
ATP melecule is made of three components: 
7- Adenine (a nitrogenous base) 
2: Ribose sugar (S-carbon sugar) 
3: Three phosphates : 

Adenine + ribose = adenosine 

Adenosin + P > AMP 

AMP + P= ADP 

ADP +P = ATP 
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Phosphate groups 


Adenine 


i es es ee Suuctural formuta 
: 7 i of an ATP molecule 


When a cell needs energy, one bond between. phos- 
phate group is broken it release 7-3Kcal energy: ‘If 
one phosphate is' removed the ATP are converted 
into ADP- If the. cell has energy it combines phos- 
phate with ADP and form ATP again: ; 
Q4: What is photosynthesis- 
(BISE Kohat, Mardan 2015 
Ans: Photosynthesis (ik da: (Phote-light, . synthe- 
sis-to manufacture) , 
“The process by which green plant prepares food 
from CO, and H,O in the presence of sun. light is 
called photosynthesis” 


Explanation: 
Photosynthesis is energy capturing and seoning PIE 


Reaction: 
CO, + HO Sere" + 6,0, + O, + H,0 


Photosynthesis is_a Life Sustaining ,?rocess: 


Due to photosynthesis--green plants prepare its 
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food: This food is not only used by plants but is 
. serves a food for the entire life: All living érgan- 
isms depend. directly or indirectly on plants- There. 
would be no life without plants: 


@5: Explain role of chlorophyll in photosynthesis: 
Abbottabad 2016 


' Ans- Chlorophyll G7): ; 
7 It is @ green colour pigment in plants: 
2. 16 absorbs sun light (blue. and red: light) and 
‘convert into chemical energy: 
3- Chlorophyll appears. green because it reflects 
the green colour of sun light: 
4 When chlorophyll absorbs sun. light it becomes- 
“existed and released electran-. The energy of 
this excited electron is used in making ATP: - 


Types of Chlorophyll: - ° 3 
1- Chlorophyll a found in all plant 


2 ‘Chlorophyll a found in some. green eee and in. 
: algae: 

. Carotenoids: (Accessory. pigment): 

7 [lt is. a pigment that absorbs light. in visible 
|” "spectrum ranging between 430-470nm- 

' 2: Carotenoids include xanthophylls and carotene: 
3: 1 absorbs light and transfer. energy to chloro- 
phylf “a”: 

Photo system: 
“When photosynthetic pigments form a clustered, 
it is called photo system-” There are two types of 
photosynthesis: 
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?- Photo system-! (PSI) ~ 
. 2° Photo system-Il (PSI) 


Q6: What is the role of light in Photosynthesis? . 
BISE Malakand 2078. 


Ans- Role of light in haba athedis: 

Light is a kind of energy that travels in the form 

of electromagnetic waves: 

7 Sun ig the main source of energy for all living 
organisms: 

2: The visible jpaceeinn: of light are absorbed by 
photosynthetic pigment i-e- (390-760nm)- 

3- Without sun light photosynthesis does not 
take place: , # 


| Q7: How plants take CO, and water? | 
Ans: Intake of 60, by Plants: — ; . 


CO, isa gas which is present in air. (O-O1-0-03%)- 
lt is one of the raw materials for photosynthesis- 
CO,.is taken by plants through stomata: 
From outside (enviranment) CO; is diffused t2 
. intracellular space of leaf through stomata: ~~ 
5- | Stomata. are small opening present in lower 
a ® epidermis of leaf: 
- 6 Each stomata contains two guard cells: 
7: Opening and closing of stomata ~egulates the 
: diffusion of CO2* | : 
| & After diffusing to intracellular space CO, is at- 
tached to the wet surface of mesophyff cells- 
9. From here it moves to stroma of chloroplast: 
70- During dark reaction CO, is helping. to make glucose 


RoON> 
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Intake of Water: 

1. Plants take water from soil through roots: 

2- Then through xylem vessels it moves ‘upward 
to other parts of plant body- 

3- In leaves water is used in photosynthesis: 

4- The extra water is transpired from leaves 
through. stomata: 


Q8: Explain the mechanism of photosynthesis: 


Ans: The process of photosynthesis pompletes in 
two steps: 
7. Light reaction 
2- Dark reaction 
1) Light Reaction: (Photochemical reaction) 
7 ft is light dependent reaction means that it 
occurs in the presence of sun light: 
2: |t takes place in the granum_of chloroplast: 
Mechanism of Light Reaction: 
7 ~~ When light energy is fall.on chlorophyll it ex- 
itted the electrons of chlorophyll 
2: These high energy electrons are passes through 
a chain of electron carrier during which it re- 
_. teases energy that forms ATP- 
3- Light energy also breaks the HO molecule 
(photolysis of water)- 
4 H,0 is splits into oxygen and hedkagene. 
5: Oxygen is released to outside while H-atom is 
used to reduce NADP to NADPH- 


4,0 ——> [HT + lores 


1 
NADPH» NADPH 
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Reactants Products 


Sunlight ATP 
ADP+Pi 


naar NADP 
H.0 2 


Granum of chloroplast 
Reactants and Products of the Light Reactions 


2) Dark Reaction: (Calvin cycle) . 

7: It was discovered by Malvin Calvin so called 
Calvin cycle- 

2: It is also called biosynthesis pathway: 

3: This reaction occurs in the granum of chloroplast: 

4 It is light independent reaction ive: it does not 
require sun light- =~ 


Mechanism: 

7: COQ, from air enters. into stroma and combines 
with Ribolose biphosphate (Rubp) which is a 5 
carbon sugar- ¥ 

2: Then it forms. 
3-carbon mole- 
cule called “hee ADDR 
Phosphoglyceral ;” Reactions wane 
dehyde (PGA)- ‘ 2 ‘ Glucose 

3: This phosphog- — : 
lyceral dehyde 
(PGA) form 
glucose molecule: 


Products 


Stroma of chloroplast 
Reactants and Products of the Dark Reactions 
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Q9: Explain limiting factors for photosynthesis: 


Ans: Limiting Factors: 
7: Those factors which finishes first in a chemical 


reaction: 

2: Any environmental factor whith is finished in a 
reaction and due to whith a chemical reaction 
is stopped or its rate decreases: 

_ Limiting Properties: 

For photosynthesis many factors are act as a limit- 
ing factor e-g- temperature, CO. H,O and light 
. intensity: : 
QIO: Discuss facters that affect the rate of 

photosynthesis: (BISE Abbottabad 20715 

Ans: Factors affecting rate of photosynthesis are 

given below: 

1) Effect _of Light: ; 

7 Light is a form of energy which is trapped by 

” chlofophyll- : ; 

Chlorophyll converts _ this ‘light energy into 


2: 
chemical energy: : 

3: The quality and intensity (est-) of light af 
fects the process of photosynthesis: ; 

4- Very intense light damages chlorophyll and indi- 
rectly affect photosynthesis- 

5 Very weak light has low energy and it lowers 
‘the rate of photosynthesis: 

5: So. light intensity is directly proportional to 


, photosynthesis- 
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2) Effect of CO, Concentration: F 

7- Concentration of CO, is directly niopartiondl to 
photosynthesis» When CO, concentration is high 
it will increase the rate of photosynthesis- 

2: When stomata is closed the concentration of 
CO, falls down in mesophyll tissues so it lowers 
the rate of photosynthesis: 


3) Effect :of Temperature: 

7; An optimum temperature is requires for Cae. 
_tosynthesis- 

2: Optimum temperature for photosynthesis is. 
ranging between 20C - 30c¢: 

_ 3: .Temperature above or below from optimum 

temperature effect the rate of photosynthesis: 

4. However. some plants growing in dry and hot 
areas and in cold regions have developed adap- 
tation for high and low temperature: 


Ans- Respiration: 

(BISE Peshawar 2016, Swat 2017) 

‘It is an oxidation-reduction process in whith energy 

is released from food in the form of ATP- 

Explanation: 

7- During respiration the organic food ‘molecule 

j (glucose) is broken down into CO, and H,0- 

2: ft is a catabolic process in which energy is re- 
leased fram food: 

3- Respiration is common in all living organisms: 
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Types of Respiration: 

There are two types of respiration: 
7+ Anaerobic respiration 
2- Aerobie respiration 


(BISE Peshawar 2076 ; 
Ans- Anaerobic Respiration: 
“The respiration that occurs in the absence of oxy- 


gen is called anaerobic respiration-” 

7. In this type of respiration the: food is not 
completely broken down- : 

2: It produces less energy: 

3: /€ occurs in the cytoplasm of a-cell- 


Types of Anaerobic Respiration: 


There are two types of anaerobic respiration: 
7- Lactic acid fermentation 
2: Alcoholic fermentation 


7 1) Lactic Acid Fermentation: 
7. The process in whith glucose are. converted. “in 


lactic acid: 

2 fe occurs in ZADE + 2Pi ATP 
RBC and AS _ 
muscle cells of Gacess "2 pyruvic acid 
human body: 

Mechanism: 

lt completesk F 

two steps: 2 Lactic acid 

7- In Greet gly- 3 Lactle Acid Fermentation 


Visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 154 of 241) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


BIOLOGY NOTES FOR 9'" CLASS (FOR KHYBER PAKHTUNKHWA) 


colysis occurs in which the glucose are con- 
verted into pyruvic acid- 
C,H,.0, > CH,0; 

2- In the next step pyruvic acid is converted into 
lactic acid: | 
C,H,O,; > CHO; 


2) Alcoholic Fermentation: 

“The conversion of glucose into alcohol is called al- 
coholic fermentation:” : 

7- It is usually occurs in yeast: 

2: It completes in two steps: 


© The first 
step is 2 ADP + 2Pi 
glycolysis S. 
in whith Chics AT 2 Pyruvic acid 
glucose is oo 
broken 
down to 2 Ethane 
pyruvic acm + Alcoholic Fermentation 
id and - 


NAD is reduced to NADH,: 
Glucose ————». Pyruvic acid 
« dn the ne&t step the pyruvic acids are con- 
verted into acetyldehyde and CO, molecules 
are released- 
3+ Then actetaldehydes are converted into ethyl 


alcohol- 
Pyruvie acid ——z——> Acetaldehyde 
Acetaldehyde —H#2* _, Ethyl alcohol 
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Q13: Explain aerobic respiration and its steps: 


Ans- Aerobic Respiration: 
“The respiration that takes place in the presence 
of oxygen is called aerobic respiration-” 
7 In this the food molecule is completely broken 
down: 
2: It produces more energy: 
Glucose + 0, ———+ CO, + H,0 + 36A7TP 


Mechanism: 
Aerobic respiration cornpletes in 3 steps: 

7- Glycolysis 

2: Krebs cycle 

3+ Electron transport chain 
7) Glycolysis: (Glyco-glucose, lysis-splitting) 
“The process in which one glucose molecule is bro- 
ken down inte two molecules of pyruvic acid is 
called glycolysis-” 
lt occurs in the cytoplasm of a cell- Here net gain 
of two ATp occurs: : 


Reaction: 
6,H,O, + ZATP —SR2 MM, 206.0, ) + 4ATP 
[Glucose] [Pyruvic acid] 


In glycolysis two ATP molecules is used but it gives 
us four ATP in last: So net gain of 2 ATP occurs: 


2) Krebs Cycle: (Citric acid cycle) 
7 It was discovered by Hans Krebs so called 
Krebs cycle: 


2: It occurs in.the mitochondria of a cell- 
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Mechanism: 

7- The pyruvic acid is converted into. acetyl CoA 
(2-carbon molecules)- 

2- Acetyle CoA enters into mitochondria where it 
performs a series of reaction in which it is 
oxidized- 

3: These reattions produce ATP, NADH, and 
FADH,- ; 
Total. energy gain 
ATP =2 ee ‘i 
NADH, = : 

FADH, =-2 


ates 


3) ElectronTranspert Chain: 
7- tt is the last step of aerobit respiration 
2: In this the electron which is produced by oxida- 
‘tion of NADH, and FADH, are passed through a 
‘series of electron carrier (cytochrome): 
3: ft occurs in the cristae of mitochondria 
Mechanism: ‘ 
7; Here oxidation of reduced co-enzyme occurs 
(NADH, + FADH,)- 
2: Oxidation of NADH, + FADH, fete electrons 
and hydrogen ion- 
3- These electrons are moves through a series of 
‘ electron carriers (cytochroma)- 
‘4. When a pair of electrons move from cytoch- 
rome to cytachroma it losses energy whith are | 
used to synthesize ATP from ADP and ip- 
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5: At the end the oxygen molecule accept elec- 


trons to form water: - 


QI4: How much energy is produced during res- 


piration? 
Ans- When one glucose are molecule are completely 
broken down, it releases 38 ATPs- But during gly- 
colysis 2 ATP is used sa net gain of total ATP is 
36 from one glucose- Some energy is: produced in 


glycolysis, some energy is produced in Krebs cycle 


and electron transport chain- 


QI5: Compare aerobic and anaerobic respiration: 
(BISE Abbottabad 2015m, Malakand 2018) 
Ans- 


Aerobie Anaerobic 

7: fé occurs in the pres-| ft occurs in the absence 
ence of oxygen: of oxygen: 

2: In this food is com-| Food is incompletely 
pletely broken down: broken down: 


3: Produces more energy: | Produces less energy: 
4. Net gain = 36 ATP | Net gain = 2 ATP 


5: It occurs in cytop-| lt occurs only in cytop- 
lasm and mitochondria- | lasm- 


6: Products +CO,+HO | Products: Lactic acid 
and alcohol 
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| 7 lt is major type of| lt is minor type of res- 


piration: 


| & it is more efficient: lt is less efficient: 


| Q16: Compare photosynthesis with respiration- 
t 
(BISE Swat 2077 


Bias 
| Photosynthesis Respiration 


7- Energy storing process: | Energy releasing process: 
{tis catabolic process: 


Occurs in all living or-’ 
ganisms- 
Occurs at day and night- 


Reactant - Glucose + O, 


6: Products > Glucose + O,| Products: H,O + CO, 


respiration: 


7: Weight gaining process | Weight losing process 
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aC xp 


A: Encircle the best suitable answers: 

7- The site of the cells for the dark reaction is: 
(a) Mitochondria 
(b) Ribosome 
(6) Granum of chloroplast 
¥ (d) Stroma of chloroplast 

2: The organisms responsible for trapping light 
energy are: " 


(4) Plants 
(6) Algae a 
v¥ (c) Photosynthetic organisms 
(d) Fungi 


3- Photosynthesis takes place in: 
¥ (a) Mesophylly cells 
(6) Guard ceils . 
(t) Phloem cells ; 
(d) All of the above 
4- One of the following is not a limiting factor 
for enzymes in photosynthesis: 
(a) COs, concentration 
(b) Temperature 
(oe) Light intensity 
¥ (d) Pigments 
S- One of the following pair of light colours is im- 
portant for photosynthesis: 
(a) Green and yellow 
(b) Yellow and orange 
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(t) Green and orange 
v¥ (d) Red and blue 
6 One of the. following may not be required for 


respiration: i, 
(a) Oxygen (b) Food molecule 
(c) Enzymes ¥(d) CO, 


7- In the structure of ATP, the three phosphate 
groups are linked to: 
Vv (a) Ribose (b) Glucose 
(c) Adenine (d) H,0 

& Acar engine uses fuel for work te do- The car- 
ry out functions, a living cell uses: 
(a) Electric power 
(6) Generator 
¥(e) ATP 
(4) Heat energy 

9- Inside a bacterial cell, glycolysis occurs in: 
(a) Mesosome 
v (b) Cytoplasm- 
(¢) Mitochondria 
(d) Nueleoid 

70- The consumption during the conversion of py- 
ruvic acid into ethangl during anaerobic respira- 
tion is / are: 4 oye 
(a) One NADH, (b) One NADH, & CO; 
/(c) Two NADH, (d) Only CO, 
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(+ ( GEL ) «) 


8: Write short answers for the following ques- 


tions: 


1 Q7: Why ATP regarded as the currency of the 
living cell? (BISE Swat 2077, 


Ans: ATP is regarded as the currency of living cell 
because ATP is requires for function of a cell- 
Without ATP cell does not perform its function- 
When a cell requires energy for work it utilized 
eTP. The bonds of ATP breaks that provide energy 
to cell for its work: In the absence of ATP a cell 
will not able to perform work: e 


Q2: What is the role of pigment during pho- 

tosynthesis? 

Ans- Pigment is any substance that absorbs sun 

light- : 

7; Photosynthesis pigment absorbs light energy: 

2: This energy is used in light reaction of photo- 

synthesis to make ATP: 

There are two types of photosynthesis pig- 

ments: 

a Chlorophyll 

b- Carotenoids 

4- These two pigments absorb light of various 
wave lengths: 


Q3: Draw the structure of ATP molecule- 


Ans’ ATP molecule is composed of three components- 
7. Ribose sugar (S-carbon sugar) 


& 
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2: Adenine 


3: Phosphate 
Adenine + ribose => Adenasin 
Adenosin + 3 phosphate = ATP 


Structural of ATP 


O4: Compare lactic acid fermentation with al- 
coholic fermentation: 


Ans 

‘Lactic Acid’ Fermenta- 

tion Gees 
Conversion of glucose 

into lactic atid: 


Alcoholi¢: Fermentation 


Conversion of glucose 
into alcohol- 


2: fe eccurs in bacteria, 
RBC and skeletal muscles: 
3- No release of COZ 


16 is mostly oceurs in: 
east: : 
CO, molecule is released: 


occurs: 


4- Glucose -» Lactic) Glucose > . Acetaldehyde 
acid - | —> Ethyl alcohol 

Q5: Why are oxidation and reduction impor- 
tant for plants? AS 


Ans: Oxidation and reduction are wnpoctant for 
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plant because: - 

7. Due to oxidation and reduction CO, and H,0 
combine to make food during photosynthesis- 

2: Respiration is alse oxidation and reduction 
process in which food molecule is broken down: 

3: Due to oxidation and reduction re&ction energy 
is produced in living cells: 


ECaxasm Dp 


C: Write detailed answers for the following 
questions: 


QI: Explain the mechanism of photosynthesis: 


Ans: Please see Question number... 


Q2: What is the concept of limiting factor? 


What are the different limiting factors for 
photosynthesis? ; 


Ans- Please see Question number... 


Q3: Why is aerobic respiration considered to 


be more efficient than anaerobic respiration? 


| Ans: Aerobic respiration is mere efficient than 
” anaerobic due to the following reasons: 
7- tn this*food molecules are broken down completely 
2 produces more energy: 
3+ Net gain of 36 ATP occurs in aerobic while in 


anaerobic only 2 ATP molecules are gained: 
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4 If more ATP molecules are produced it will give 
more energy to a cell for working: 
Hence aerobic respiration is much efficient ~than 


anaerobic: 
Q4: Aerobic respiration generates more ATP, mo- 
lecules than anaerobic: respiration: Which processes 


of aerobic respiration are responsible for this high- 


er enery generation of ATP and how? 

Ans: Aerobic respiration generates more ATP i-e: 

26 ATP- 

7 During aerobic respiration the food is broken 
down completely: 

2: In this type the products of glucose moved to 
mitochondria where it produces more ATP- 
Total ATP of aerobic respiration 

Glycolysis = 2 ATP 
= 2 NADH, = ¢ ATP 
Link reaction = 2 NADH = 6 ATP 


= 6 NADH, = 18 ATP © 
= 2 FAD = 4 ATP 


4-49-44 “8 
weNg <4 Sf wen, atl ce chs Ls 


itaclew LoL ste tae eat tsi of * 


_- 
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CHAPTER 


oi NUTRITION 7 


QI: Define nutrition: ta VeAlé 


Ans: Nutrition: : ; 
“The process of intake of food and utilize their 
energy is called nutrition-” 


Explanation: 
All living organisms need nutrients for growth, re- 


pair and maintenance of different activities: The 
nutrients are obtain from plants and soil- 


Q@2; Diseuss mineral nutrition ia plants:.- 


Ans- Minerals (oi): 


These are substances which obtain from soil- They 
include salts that contain Ca, Mg, K, Na etc = 
Mineral Nutrition: 
“The process whith deals how plants get minerals 
and where they use them is called mineral nutrition 
in plants-” 
Types of Nutrients: 
There are two types of nutrients: 

7. Macronutrients : 

2? Micronutrients 
1) Macronutrients: 
“Those nutrients which are requires in greater 
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amount are called macronutrients-” 
They are required 700mg per day: There are nine 
macronutrients ive: C, H, O, N, Kt, P, $, Ca and 
MNq?- 

2) Macronutrients: 

“Those nutrients which are’ requires “in small 
amount. are called micronutrients-” 

They are requires 20mg per day- They include bo- 
ron, copper, iron and Na etc: 


Role_of Mineral Element_in Plants: 


Necessary for photosynthesis, acti- 
vates Many enzymes: 


Molybdenum | Part of the enzyme that reduces 
nitrates to ammonia, important in 
making amino acids: 

Important for sugar transport, cell 

i division and certain enzymes: 


Required for functioning of several enzymes: 


Involved in enzyme activity for pho- 


tosynthesis, respiration and nitrojcn 
Zing | 


metabolism: 


Required for the functioning of 


many enzymes- | 


lnvolved in osmosis of water: 


Required in nitrogen metabolism: 


Q3: What is the role of nitrogen in plants? 
(BISE Mardan, Malakand 2074, Bannu 20714, Ab- 
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Ans: Role of Nitrogen _in Plants: 
Nitrogen is a gas whith is present in atmosphere 
(78%)- Nitrogen is the major component of some 
molecules which are given below: 
1) Proteins: — 
Protein is made of amino acid and amino acid con- 
tains nitrogen 

2) Vitamins: 
Nitrogen helps in the untied of vitamins: 

_ 3) Nucleic Acid: 
DNA and RNA contains nitrogenous base which con- 
tain nitrogen: 
4) Hormones: 
The structure of hormone also sogtains nitroget- 
5) Pigments: 
Plants pigment such as chlorophyll contains nitrogen 
which play role in photosynthesis- 

Deficiency of nitrogen * 

Reduce yield 

Yellowing of leaves 

Stunt growth 


G4: What is the role of magnesium in plants? 


Ans: Role of Magnesium: 
7 . Magnesium is a central part of chlorophyll so 


for the synthesis of chlorophyll plants need 
magnesium: 

2: Magnesium is also required for the activation 
of many enzymes: 


vw 


Vv 
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3: l& helps in photosynthesis- 

Deficiency of Magnesium: 

7. Yellowing of leaves (chlorosis) 

“2+ Low level of magnesium effect metabolism: 
3: 1¢ leads to necrosis (cell death)- 


izers? Write its importance- 


Ans: Fertilizers: 
“The substances which increase the fertility of soil 
are called fertilizers-” 


Explanation: 
1; Plants need nutrients for growth and development: 


2: They obtain these nutrients from soil as a re- 
: sult the soil become deficient of nutrients: 
“3+ In nutrient deficient soil plats do not grow 
properly: . . 
4 For proper growth and development of plant 
fertilizers are added to seil- ¢ 
Types ertilizers: 7. ' 
There are two types of fertilizers: 
7° Organic fertilizers 
2: Inorganic fertilizers 
1) Organic Fertilizers: 
1+ These fertilizers are obtained from animals and 
‘plant materials- 
-2: These fertilizers are obtained from manure, sea- 
weed, hay, leaves, wood chips and seed hulls etc- 


| Advantages of Crganic Fertilizers: 


7- It improves the structure of so‘l- 


lotes, Old Papers, Home Tutors, 
(Page 169 of 241) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


BIOLOGY NOTES FOR 9' CLASS (FOR KHYBER PAKHTUNKHWA) 


2: ft retains soil moisture: 

3: It increases aeriation: 

4 [t increases the fertility of soil- 
S-  /t improves the quality of soil 
6- Less risk of leaching: 

7: They are cheap- 

& lt does not cause any pollution: 


2) Inorqani¢e Fertilizers: 
These fertilizers are derived from chemical :om- 


pounds such as ammonium nitrate, ammonium 
phosphate and potassium chloride: 


Examples: 

Sodium nitrate, mined rock, phosphate and lime stone- 

Advantages of Inorganic Fertilizers: 

7 It contains accurate amount of nitrogen that 
premotes protein and chlorophyll synthesis: 

2- !& encourages the growth of stem and leaves: 

3: ft results in more flowering due to phosphate- 

4 It also results higher fruits and healthier 
roots: 


Q6: Explain environmental hazards related to 


use of chemical fertilizers- 


Ans: Environmental Hazards related to the use 
of Chemical Fertilizers: 
7-16 increases salinity + soil which leads to im- 


preper growth of pis-ics- 
2: 1¢ also increases the scidicu of soil- 
lt causes the pollutio., of underground water: _ 
4 Bad smell from these f2rtilizers pollutes the air 


& 
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5: Some nitrogen fertilizer causes emission of 
green house gases: 
6: 1 causes eutrophication: 


Eutrophication: It is a condition in which the al- 
gae cover the upper surface of water: 


Q7: What are carbohydrates? 


Ans- Carbohydrates: 
These are organic compounds composed of carbon, 


hydrogen and oxygen: In carbohydrates the ratio of 
hydrogen and oxygen is same as in water (2:7)- We 
obtain most carbohydrates in the form of starch: 
Our digestive system converts this starch to glucose: 


Sources of Carbohydrates: 
Wheat, cerels, potato, bread and rice etc: 


Functions of Carbohydrates: 

7. 1 is the rich source of energy: If one gram of 
‘carbohydrates are fully oxidized it produces 
about 4 kilocalorie energy- 

2: Carbohydrates are reserve food material in an- 
imals and plants: In animals the extra glucose 
is converted in glycogen and store in muscle 
and liver- 

3- Carbohydrate makes the structure of living organisms: 

4- It also helps in the formation of cell membranes: 


Q8: What are proteins? (BISE Swat 2017) 
tele 


Ans: Proteins: 
The word “protein” is derived from proteios whith 
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Means supreme or first importance- 

7- Proteins are organic compounds composed of C, 
H, O, N and some time sulphur- 

2- Proteins are macromolecules which are formed 
of small units called amino acids: 

3- There are 20 different types of amino acids 
that form different proteins: 


Sources of Protein: : 
Meat, fish, e99, liver, bean, poultry and dry fruits: 


Digestion of Proteins: 
?- Proteins are large molecules so they cannot 
: get directly into our blood- 

_2- Our digestive system breaks proteins into ami- 
no acids by enzymes: 

Functions_of Proteins: 

7- Proteins are rich source of energy: 

2: These are structural and building materials of 
bio- membranes: 

3- All enzymes are proteihs: 

4- Some hormones are proteins: 

S- Our body muscle is made of proteins: 

6- Hemoglobin is a protein that transports gases 
in our blood: One gram of protein contains 
four kilocalories of energy: 


Q9: What are fats? te VEZ 


Ans: Fats (Lipids): 

fats are organic compounds composed of C, H and 
oxygen: They are mostly made of fatty acids and 
glycerol- 
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7- They are non-polar- 
2: They are insoluble in water- 
3- They contain more C-H than OH: 
Functions: 
1 is rich source of energy- 
1& stores greater energy than carbohydrates: 
Fats are stored in adipose tissues: : 
They act as a building material for all bio- 
membranes: 
lt provides isolation to various organs of the body- 
lé maintains healthy skin and hairs- 
Fats also store fats soluble vitamins: 

Sources of Fats: 


Butter, ghee, cheese, meat, milk and nuts- 


@10: What are vitamins? (BISE Swat 2017) | 
Te etle 


Ans- Vitamins: 
These are organic substances found only.inside the 
body of living organisms: Our body cannot manufac- 
ture vitamins: lt must be supplied to the body in 
food: Vitamins are necessary to the normal func- 
tioning of our body- 
Tupes_ of Vitamins: 
There are two types of vitamins: 
7- Fat soluble vitamins 
; 2- Water soluble vitamins 
1) Fat Soluble Vitamins: 
These vitamins are dissolved in our body fats- The 


POY 


DVO 
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deficiency of this vitamin is rare: 
Examples: A, D, E and K (ADEK)- 


2) Water Soluble Vitamins: 

These vitamins are dissolved in water: The deficien- 
cy of this type of vitamins occurs mostly because 
they expelled through urine and sweat: 

Examples: Vitamin-C and Vitamin-B complex: 


| Qil: Explain vitamin A: | 


Ans: Vitamin-A: 
It is also called retinol: it is fat soluble. vitamin: it 
function more in retina of the eye so called retinol: 


' Sources: 
Eggs, milk, butter, cod liver oil, sweet potato, car- 
rot, spinach, oranges and mangoes 


Functions: 

't helps in growth- ; 
ft promotes immune system: 
lt helps in reproduction- 

ft increases vision 

le maintains healthy skin 


’ Deficiency of Vitamin-A: 

Night blindness 

Xerophthalmic (dryness of eye) 
Xerosis (dryness of eye) 
infertility 

Delay function of immune system: 


ARNT 


QEOM> 


Visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 174 of 241) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


BIOLOGY NOTES FOR 9™ CLASS (FOR KHYBER PAKHTUNKHWA) 


Ans- Vitarmin-C: (Ascorbic acid) 
lt is a water soluble vitamin- 


Sources: a 
Citrus fruit ive: lemon, orange, grapes, strawber- 
ries, broccoli and cabbage ete- 


unctions: 
7. tt is needed for growth and repair- 
2- It helps the body to’ make collagen: 
3: le maintains healthy bones and teeth: 
4 It is required for healing of wounds: 
S-  Vitamin-C along with vitamin-E is an antioxidant: 
Deficiencies: : 
7- Dry hairs 
2-- Rough skin 
3- Decrease wound healing 
4+. Inflammation of bleeding and gums 
S&S: Weaken immune system 
6- Seurvy (bloody and swell gums) 


Q13: What is vitamin-D? 
Ans: Vitamin-D: (Calciferol) : 
le is fat soluble vitamin: 


7: “le is naturally present in few foods like egg 
yolk and cod liver oil ete- 
2: tt is also produces under the skin when UV 
fight falls on it- 


lotes, Old Papers, Home Tutors, 
(Page 175 of 241) 


For more notes & academic material visit our Website or install our Mobile App 
Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp 


BIOLOGY NOTES FOR 9' CLASS (FOR KHYBER PAKHTUNKHWA) 


Functions of Vitamin-D: : 

7: [¢ maintains normal blood level of calcium and 
phosphorus: 

2: It hardens the bone by the absorption of 
phosphorus and calcium: 

3: tt helps in maintaining normal teeth 


Deficiencies: : 

7- Brittle and soft bones: : 

2: Rickets: Vitamin-D deficiency in child causes 
rickets in which the bones of a child become 
weak and fragile- 

3- Osteomalacia: It -is a condition in which the 
bones of adults become weak and fragile- 


QI4¢: What are minerals? Discuss its types- 


Ans- Minerals (ob): 

[¢ is ar inorganic substance that occurs naturally in 
the earth: Mineral cannot make by our body It 
plays various roles in various functions of our body: 
We get minerals from plants, animals and water- 
Plants get minerals from soil- : 


Types of Minerals: 

There are two types of minerals: 
7- Major minerals 
2: Trace minerals 


1) Major Minerals: ; 
These minerals are required in the amount of 
700mg per day e-g- Na’, KY, CI’, Ca, Mg"?, P&S 
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2) Trace Minerals: : 
These minerals are required in amount less ee 
700mg per day e-g: F, Zn, Cu, Cr, Se and Mn etc: 


Q15: Discuss the role of calcium and iron- 


Ans- Role of Calcium: 


lt is.the most important and abundant minerals. in 
human body- 


Sources: 4s 
Dairy products, eggs, green leafy vegetables, le- 
gumes, nuts, broccoli and whole grains: 


Functions: 

lé plays Fole in the development of bones- 
lt plays role in blood clotting: 

tt helps in the transmission of nerve impulse” 
l¢ also helps in muscle contraction: 

lt plays role in metabolic activities: 

lt is need for the formation of teeth: 
Deficiencies of Calcium: 

7- Muscle cramps 

2: Increase excitability of neuron: 

3+ Dry skin fe 

4 Brittle nails Pr 


, 


Role of Iran (Fe): : 


lron is an important mineral which is found in he- 
moglobin- Hemoglobin is a respiratory pigment 
present in RBC for the transportation of oxygen: 


DARYNY 


_ Sources: : 
Red meat, fish bean, dried fruit, Spee and green 
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leafy vegetables: 
Functions: 


7-16 helps in the transportation of oxygen: 
2: It helps to maintain immune system and nerv- 
ous system: 


Deficiency: 

TT Anemia (tow level of RBC) 

2: Symptoms of anemia are fatigue, weakness, 
rapid heart rate etc: 


QI6: What are dietary fibers? Write its impor- 


tance: 


Ans: Dietary Fibers: (Roughage or Bulk) — 
The indigestible part of food is called dietary fibers- 
lt moves unchanged through the digestive system: 


it is mainly composed of cellulose: 


Sources: re 
lt is found in vegetables, fruits and cerals- 


Types of Dietary Fibers: 

There are two types of dietary fibers: 
7- Insoluble dietary fibers 
2- Soluble dietary fibers 


1) Insoluble Dietary Fibers: 


7. These fibers do not dissolve in water- 

2: [lt passes through small intestine very quickly- 

3: It is found in wheat bran, whole grain, breads, 
cerals, and the skin of many fruits and vegeta- 
bles- . 
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2) Soluble Dietary Fibers: 
7: These. fibers are soluble in water- 


2: They break down as they passes from digestive 
tract: 

3: ft forms a gel that traps harmful substances- 

4 It is found in oat, beans, barely and many 
fruits and vegetables- 


Functions: 

7. Dietary fiber prevents constipation: 

2: t makes the stool soft- 

3- It lowers the level of cholesterol in. bload- 

4- ft controls weight by creating the feeling of 


fullness 


Ans- Water: — : 

lt is the most abundant substance in human bady- 
Our body contains about 70% of water- The cytop- 
lasm of our cell contains 90% water 


Importance of Water: 

1. Water. acts as solvent for reactions of metabolism: 

(2- It dissolves oxygen in blood, so oxygen ‘is 

_ transported to every cell by blood: 

3: ft also dissolves CO, whith is transported from 
tissue to lungs for removal: 

4: Water stabilizes body temperature: 

5: Water isithe Flushing medium for the removal 
of toxic material e-g- urea through kidney: 

6- Almost every cell of the body is bath in ir- 
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terstitial cell which is almost water: 
° 7: Saliva contains water in which food is dissolved. 
"and gives us taste: 

& Water acts as a lubricating medium: |t is the 
major part of mucus: 

9: Water acts as a reactant in many metabolic 
reactions e-g- hydrolysis: 

70- The digested food is carried through blood 
which contains water: 


QIS: What is balance diet? 
BISE Peshawar 2016, Kohat 2017, 


Ans: Balance Djet: : 

“The diet which contuinsall the nutrients in prop-_ 
er amount is called. balance diet-” ; . 
A-balance diet must contain carbohydrates, pro- 

* teins, lipids, vitamins, minerals and water: - 
importance of Balance Diet: 

7 Hf there is not enough protein in our diet : 
‘growth of our body will be affected: . 

2: Wound healing is due to balance diet: 

3+ Balance diet ensures proper health- 

4- Balance diet contains proper amount of minerals 
and vitamins that are needed for ,proper health: 

5: It contains proper amounk.-of carbohydrates 

‘and fats that gives us energy for. working: 


QI9: Discuss energy requirements with age, 


| aender and activity: 


Ans: Relationship of Eneray Reduirement with Age: 
7 During growth period, body needs food that 
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contains more energy because at this stage 
new ceils are formed: 

2: Childs require more requirement of energy as 
compare to adult: 

3: Childs also need more calcium and iron for the- 
development of bone and blood cells: 


Relationship of Eneray with Gender: 

Ma2 has more metabolic rate than woman because 
‘ man do hard work: So man needs more energy re- 

quirement than female: 

Relationship of Enerqy Requirement with Activity: 

Persons that are physically active require more 

energy than person that have sedentary ‘habit- 


Q20: What is malnutrition? Why it is consi- 

dered to be a health hazard? 

Ans: Malnutrition: | 

7. A condition that results from eating died that 
contains too little nutrients or so many. that 


causes health problems- 
2: tn malnutrition the required nutrients are not 


enough or over the required quantity: 
Health Hazards of Malnutrition: 
Severe malnutrition may results in heart diseases, 
constipation, obesity and death- ; 


Q21: Discuss major types of malnutrition: 
BISE Malakand 2018. 


Ans Major types of malnutrition are: 
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1- Protein energy malnutrition (PEM) 
2: Mineral deficiency disease (MDD) 
3+ Over intake of nutrients (OIN) 
1) Protein Eneray Malnutrition (PE (MN): 
7-  {t is a condition in which the body is not get- . 
ting enough amount of proteins 
2: It may also occurs when the body cannot ab- 
sorbs such nutrients that contain carbohy- 
drates, proteins and lipids due to a disease 
e-g: ADs or cancer ; 
Disorder of PEM: 
PEM results two disorders: 
a- Marasmus 
b- Kwashiorkor 


es ae 
» @: Marasmus: 


7- tt is a disorder that is caused due to the defi- 
ciency of carbohydrates, proteins and fats- 

2: \e occurs more in childrens: 

Symptoms: 

tow body weight 

Anemia 

Stunt growth 

Low muscle mass 

Hypothermia (low body temperature) 

Dry shin 

Irritability 

Treatment: 

Balance diet 


YOARONT 
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b- Kwashiorkor: 

7 lt is a condition that results from the defi- 
; ciency of proteins in diet- 

2: ft occurs in both childs and adults: 


Symptoms: 

Thin body 

Swollen stomach 

Loss of teeth 

Thin hairs 

Its body cannot produce antibodies 


OPeN> 


Treatment: 
Add proteins in diet: 


2) Mineral Deficiency Disease (MDD): 
lt is a disorder that occurs due to low intake of 
minerals in diet: 


Disorder of Mineral Deficiency Disease: 

MDD can leads to the following diseases: 

a- Anemia; Z 
The low level of RBC or hemoglobin in the blood is 
called anemia’ : 

Causes: 

7- Low intake of iron 

2- Poor absorption of iron 


Symptoms: 
7. Weakness 
2: Fatigue 
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3: Brittle hair 
4- Hair loss 
> 5 Brittle nails 

b- Osteoporosis: 

7 tt is a condition in which the bone becomes 
porous and soft- : : 

2: It is caused due to the defi aCseney of calcium in 
diet: 


ce Goiter: . 

The enlargement of thyroid gland is called goiter- 
Thyroid gland use iodine to make thyroxin and tri- 
jodothyronine- 


Causes: 
Deficiency of iodine: 


Symptoms: 

7  Swallen neck 

2: Difficulty in swallowing 
3: Difficulty in breathing 


3) Over Intake of Nutrients COIN): 


Over intake of nutrition causes various disorders: It 

can lead to overweight and obesity: — 

a> Obesity: ; 

Obese people su‘fer from hypertension,’ liver, re-7l 

and heart disorder: 

&- Excessive fers are deposited in the inner wall 
of blood vessels causes at arteriosclerosis: 
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c: Excessive fats consumption also leads to heart 
defects and hypertension: 

d- Over intake of vitamin-D causes fatigue, vo- 
miting and renal damage- 

e Over intake of vitamin-A causes dry and jechy 
skin, painful swelling legs and spleen, enlarge- 
ment of spleen etc- 


Q22: Wi 


Ans- There are various causes of miainaerion: 


some causes of malnutri 


Some are given below: 


7 Lack of knowledge of balance diet- 

2: Poor absorption of nutrients: : 
: 3- Poverty = 

4- .Do not. taking diet (énliciy: 

‘S- Famine (3) “ 

6- Drought 


Q23: Define the following terms: 


(i) Ingestion (ii) Digestion (iii) Absorption 
iv) Assimilation (v) Egestion 


Ans- i) Ingestion: =. tye 


“The intake oF food is called jngestiaas® 


ii) Digestion: bh: 
“The process in whith the large food molecules are 
broken down into small food moletules is called di- 
gestion-” Lo 


Types of Digestio! be : 
There are two dba of digestion: 
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1- Physical or mechanical digestion 
2: Chemical digestion 


a: Physical Digestion: 

In this the food is broken down by teeth and 
churning movement of stomach: It is done without 
chemicals (enzymes): 

b- Chemical Digestion: 

{t is the chemical break down of food by ‘various . 
enzymes: 

iti) Absorption: ; 

“The process in which the digested food is uptake 
by blood from intestine is called absorption-” 


iv) Assimilation (x): 


“The process in which the digested food become a 
part of a cell or makes new material for growth: 


v) Egestion: 
The process in which the undigested food is re- 
moved from the body: . 


ee | Explain human digestive system in detail: 
2 Soe pif BL eh 


Ans: Digestive System (claigh): 

lé is an organ system which is responsible for the 
digestion of food: It is composed of alimentary can- 
al and associated glands: 


Alimentary Canal: 
lt is a@ muscular tube that starts from mouth and 
ends at rectum: 
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_ Parts of Alimentary Canal: 
lt has the following canals: 
7- Mouth (oral cavity) 
2- Pharynx 
3: Esophagus 
4- Stomach 
5+ Small intestine 
‘6- Large intestine 
1) Mouth (Oral Cavity): 
lt is the first opening of akniencars canal It rece- 
ives food from outside: ts, function is ingestion, 
taste ahd mastication of food: 
Parts of Mouth: 
a Teeth 
b- Tongue 
c- Salivary glands 
a Teeth: 
It is collectively called dentition: Its function is the 
grinding, cutting. and chewing of food- There are 
four types of teeth in human: 
i) Ineissor: They are chisel like cutting teeth used 
for biting af food: 
fi) Canines: These are more pointed teeth used for 
tearing of food: 
tii) Premolar_and_molar: These teeth have broad 


surface used for grinding of food: 


2) Tongue: 
Tt is @ strong mus- | Bovou Know? 
A taste cell lives for 7- 


cular organ: 
2: Tongue contains 
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taste buds that sense the taste of food: 
3: Tongue helps in rolling of food for chewing: 
4 lt also helps in swallowing: 


3) Salivary Glands: 
7- These glands produce saliva: 


2: There ace three pairs of glands in oral cavity: 


Hard palate Soft pa.ate Pharyngeal tonsil 


Labium, or tip —% 
Cheek 
Body of the — seu eee sk Palatine tonsil 
= ¥4*F _ Root of the tongue 
Lingual tonsil 


ORAL CAVITY 


Saliva: |t is an alkaline watery fluid produced by 
salivary glands: 


Composition of Saliva: 
7- Mueus: ft lubricates food: 


2: Amylase: |t digests carbohydrates: 
~3: Electrolytes: Na, K, Cl 
4: Lysozyme: It kills microbes- 


Salivary Gland: 
Oral cavity contains 3 pairs of salivary glands: 


7- Paroted gland 
2- Sub-mandibular gland 
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3:  Sub-lingual gland 
4) Pharynx: 


't is a@ muscular tube lies behind the nasal cavity: 


Size: It is about ¢-5 inch long: 


Swallowing: 

“The downward movement of food in food pipe of 
a food is called swallowing-” During swallowing the 
food travels in food pipe by peristaltic movernent- 


4) Esophagus: . 
lt is a muscular tube extended from pharynx to 
stomach: ; 


Size: lt is about 10cm. long- Food is travel in eso- 
phagus by peristalsis 


Peristalsis: It is a wave like rhythmic contraction 
and relaxation in the walls of alimentary canal: 


Mixing movemetns A\ Contracted muscle 
—_ A 
Contractions mix food ; j f 


with digestive juices 


—— Direction of food 
movement 


Persitalsis-phushes food 
down the tube 


) Relaxed muscle 


'—— Ball of food 


Peristalsis in Oesophagus 
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Anti-peristalsis: (Vomiting) 

The reverse peristalsis of muscle of esophagus is 
called vomiting: It is due to irritation in the. eso- 
@hagus or stomach: 


4) Stomach: : 

ft is an elastic, muscular and thick walled sac- It is 
J-shaped: It is the dilated portion of alimentary 
canal ; 


Size: Its length is 28em and width is 70cm: The 
capacity of stomach is one litter at the junction of 
esophagus and stomach cardiae sphincter is present: 
Cardiac sphincter prevents food from going back to 
esophagus: 


Structure of Stomach: 


l& is composed of the following layers: 


a- Serosa: it is the outer layer of stomach 


b- Sub-mucosa: It is the inner layer which - con- 
tains gastric glands- : 


Gastric Gland: This gland secretes gastric juices 
About 400-800 ml gastric juice is secreted at each 
meal- 


Composition of Gastric Juices: 

i) HCI 

ii) Mucus 

iii) Pepsinogen 3 ‘ 
i) Hel (Hydrochloric Acid): 


7; [t converts pepsinogen into pepsin- 
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2: ft also kills microbes: 
ii) Mueus: 
lt coats the inner wall of stomach and prevents it 
from the action of HCl and pepsin- 

aa s 
iti) Pepsin: 
lt breaks large proteins into small chain of amino 
acids called peptides: At the lower end of stomach 
pyloric sphincter is present that controls the 
amount of food in stomach: 


Functions of Stomach: 


7 Formation of Fundus 

chyme from bolus Esophagus—> | | 
a. 

2: Storage of food 

3- Digestion of Mucosa 
proteins ce Submucesa 

4 lt kills patho- ugee Seross 
gen by HCl 


5: tt helps in mechanical digestion: 
5) Small intestine: : 
7 It is coiled muscular tube which starts from 
stomach: 
2- tts length is about 6 meter- 
3: fs width is 2-4em- 
4. lt is the longest part of digestive system: 
Parts of Small intestine: 
it is composed of three parts: 
a: Deudenum 
_ b&b Jejunum 
ce filium 
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‘a: Deudenum: 

7- It is the first part of small intestine- 
2: It is C-shape curved structure: 

3: fts length is (2 inches- 


Digestive Functions: 
7; The chyme that comes from stomach are mix- 
"es here with biles and pancreatic juice: 
2: Biles come fror liver through bile duct- 
3- The acidie thyme is neutralized by biles and 
pancreatic juice (alkaline)- 


Liver_as a Digestive Gland: 
Liver is the largest gland of a body- 


Weight: * 

7. T-4kg - 

2: ft is reddish brown in colour and composed of 
‘ two lobes: 

3: Each lobe is further divided into small lobes- 
Liver secretes biles- 


* 


Biles: 
7- tt is watery greenish liquid formed by liver cell- 
2: (t is stored in gall bladder- ; 


Composition: 
Water, electrolytes, cholesterol, sodium bicarbonate 


and phospholipids: 

Functions: 

7-  t¢ neutralizes the atidity of chyme- 

2: It kills microbes: 

3: It breaks down fats into small particles: 
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4- ft eliminates drug products and billurubin 
through digestive tract: : 


b- Pancreases as Digestive Gland:. 
lt is the second largest gland of the body- 


Weight: GOgm , : 
7- It is pinkish in colour and leaf like in shape- 
2: {t secretes pancreatic juices: * 


Pancreatic Juices: 


These are alkaline juice released from pancreases- 


Composition: 
Pancreatic juice is composed of digestive enzyme 


fe> trypsin, amy- 

lase and lipase’ 

> Trypsin: ie 
breaks proteins: ~ 

> Amylase: lt 


- breaks carbohy- / a Stomach 


1 gots 
~drates- -- Common As. ive 
i ne increas 
> Lipase: fe Be ON es 


breaks lipids: DIGESTIVE GLANDS, LIVER & PANCREAS 
Pancreatic juice is = 


alkaline in nature, so it also neutralizes the acidity 
of chyme: 

2) Jejunum: ; 
l& is the second part of small intestine: {6 is 4-7 
feet long: : 


3) Illeum: 
7- It is the last part of small intestine: 
2: It is 5-7 feet long: 7 
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3: It secretes intestinal enzyme that digested the 
remaining undigested food- 
4 So the final digestion of food occurs here- 


Absorption of Food in Small _lntestine: : 
7 After complete digestion the food from- small 
intestine is absorbed to blood- 
2: The inner walls of small intestine have many 
folds (rugae): F 
3- These folds centain million fingers like projec- 
- tion called villi- 
4 The outer epitkziium of villi is made of single 
layer cell- ’ 
5: The epithelium of villi also contains microscopic 
projection called micro vill? . 
&- These micro villi increase the surface area for 
absorption: : 


__- Small - 
intestine 


Folds in 

inner wali 
Single 
villus 


.. Blood 


capillaries 
Lacteat 


Structure of villus 


7. Insice the villi blood capillaries and lymphatic 
vesse! (lacteal) are present- 
& From villi the sugar, amino acid, vitamins, 
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minerals and water and moves to liver through 
blood capillary: 

9- These capillaries open to hepatic portal vein 
which leads to liver 

70- Fatty acid and glycerol are picked up by lym- 
phatie vessel (lacteal) which pours them into 
blood stream: 


6) Large Intestine: 

7; It is the last part of alimentary canal- 

2: Its length is about 1-5 meter- 

3: There is no digestion of food in large intestine: . 


Parts of Large Intestine 

a: Ceacum: 

7 It is the first part of large intestine: 

Ie starts just after small intestine: - , 

lts lengths is 5-8em- “ss ; 

It receives the mixture of food from the small 
intestine: 


Gs 


S- This mixture contains undigested food, water, 
some vitamins and salts: . 
Appendix: lt is a small finger like projection in cea- 
cum: It plays role in immunity: . - 
b- Colon: 
it is the longest part of large intestine. It is di- 
vided into four parts: 
7. Ascending colon: le occurs on the riaht side 
of t'. bedy and: goes up: 


2 Transverse colon: (t is present below the 
y 


stomach and cross abdominal cavity- 
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3+ Descending colon: lt passes down the left 
side of the body: 7 


i 
4- Sigmoi a ft is the last part of colon 
that touches the rectum: 


c- Rectum: 
7. {t is the last part of large intestine: 
2- /t opens into anus and passes the stool out- 


side from the body (egestion)- 


: gs Desetining coton - 
ES 
Ascending colon a vA i ae 


¢ Appendix 
4 
f Rectum — 


Fig: LARGE INTESTINE 


_ Functions of: Large Intestirl 
T+ tt abdorbs water from chyme- 
2: It forms-stool- 
3: It stores stocl- 
4 It also removes stool: 


Q25: Explain other funetions of liver “than di-|* 
gestive. functions: - ; 
Ans: Other Functions. of Liver*” 


” it stores glucose in the form of glycogen 


* 
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It stores fats soluble vitamins: 

lt makes some body proteins: 

lt kills the old RBCs- ; : 

lt makes vitamin-A from carotene: ; 

- 16 makes nitrogenous wastes (urea, amfrionia 

and uric acid) fram amino acid: 

7- It produces heat in cold by increase the- rate: 
of metabolism: - ; 

8 Liver kills pathogens: 

9: It breaks toxic substances like sleahol: 


OaARYN 


oie is a condition in which the stool belame 
hard and cannot pass its regular interval: 

2: A person is said to be constipated if he/she 
cannot passes stool from 3 days 

Causes: 

7- Mope use of spicy food 

2: Low intake of dietary fibers . 


3- Low intake of fluids 


Symptoms: eagtns s 

1 Abdominal pain ee tae & 
2: Depression fe & - 

3- Abdominal discomfort a 
4- Hard stool 7 

Ss: Dry stool 

Treatment: 


7; Laxatives like syrup: laxoberon, kolac 
2: More fluid intake 
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3: Take dietary fiber 
2) DIARRHEA (=): 


(BISE Malakand 2014, Mardan 2015) 

A condition of increases stool mass fluidity and li- 
quidity- In diarrhea @ person can pass stool more 
than three times a day: 


Causes: 

7- Bacteria 

2- Amoeba 

‘e— Virus 

Symptoms: 

7- Abdominal pain : ae 
2- Nausea 

3- Vomiting 

4- Sunken eyes 
5: Dry skin 

6: Low Blood pressure (8-P) 


Treatment: 
-1-  Antibjoties (cifrflaxacin) 
2: Antiameobic (metronidazole) 


3: ORS . 

3) ULCER: 

l¢ is a condition in whith the inner lining of sto- 
mach dest... ir this condition a small haie is 


form in walis af stomach: 

Types: 

There are two types of ulcer: ; 
~ Gastric Weer: It occurs in the walls of sto- 
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mach- 
> Deudinal Vleer: !t occurs in deudinum or 
esophagus: : 
Causes: 
7- High HCI production 
2: Low production of mucus 
3- Infection H-pylori 
4. Smoking f 
Symptoms: 
7. Stomach pain 
2: Heart burn 
3: Dyspepsia 
4) Vomating: 
Treatment: 
7. Antacids (esomeprazole) 
2: Antibiotic (ciprofloxacin) 
Prevents: 
7- Avoid spicy food 
Stop smoking 
Avoid stressful life 
Eat less and it 


ton 


regular travels 


Stomach 


SS: Exercise 
6- Avoid pain killer 


drugs uu 


Sere gastric uicer) 
GASTRIC ULCER 
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aC ar 5p 


A: Encircle the best suitable answers: 
7. . The deficiency of which macronutrients causes” 
chlorasis in plants: 
(a) Carbon (b) Oxygen 
v(t) Nitrogen (d) Calcium : 
2: All of the following are elements that plants 
need in very small amounts (micronutrients) 


except: 
JY (a) Hydrogen (b) Iron 
(¢) Chlorine (4) Copper 
3- Which substance, is used by plants to make 
proteins? 
(a) Carbon dioxide (b) Oxygen 
¥ (¢) Nitrates (d) Vitamins 


' 4 What happens when food reaches the stomach? 
(a) No digestion oceurs in the stomach 
(b) The food moves quickly into the small in- 
testine : 
‘4 (c) Juices mix with the food and stomach 
muscles squeeze it 
(d) The food is completely digested and is ab- 
sorbed intot he circulatory. system 
S:. Whith -of the following does not manufacture 
: digestive juices? : 
¥ (a) Esophagus - (bh) Stomach . 
(¢) Pancreas (d) Intestine 
6- What is absorbed from the material when it is 
in the large juices? 
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(a) Water (b) Vitamins 
(ce) Salts ; ¥ (d) All of these 7 
7. Which of the following is not a function of sa- 
__ livary glands? 
_V (a) Start digestion of proteins 
-(b) Helps in the lubrication 
(c) Secrete saliva : 
" (d) Makes taste possible 
8: The cardiac sphincter serves as a valve between: 
., (a) Stomach and duodenum 
v C b) Esophagus and stomach 
(¢) Duodenum and ileum 
(4) Jejunum and caecum — 
9: , The function of the liver is to: 
(a) Metabolize carbohydrates, lipids and proteins 
(b) Break mature red blood cells” 
(¢) Detoxify the chemicals. 
v¥ (A)AIl of the above 
to. The digestive enzyme pepsin ikea by gastric 


Sor 


glands begins the digestion of: 
(a) Carbohydrates ¥ (b) Protiens 
~ (c) Fats .  (d) Vitamins © 


wo 
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Cision JD 


8: Write skort answers for the following questions: 


QI: List all parts (in order) of the human di- 
gestive system through which food 
Ans: Digestive System: 

“The system that breaks large food molecules into 
small molecules is called digestive system-” 

Parts of Digestive System: 

1) Mouth: : 

lt contains saliva, teeth and tongue- It helps in 
taste, grinding and swallowing of food: 

2) Pharynx: 

ft is @ muscular pathway in which food goes to 
esophagus: 

3) Esophagus: 

lt is a muscular tube that connects pharynx to 
stomach: 

4) Stomach: 

ft is a sac made of muscle: It kills pathogen and 
store food: . ; 

5) Small intestine: \ 

lt is the longest part of digestive system: 

6) Large intestine: 

lt is the fast part of digestive part: It removes 
undigested food: 


Q2: How is food mechanically oroken down 
during digestion? 


Ans: Mechanical Digestion: 
“The digestion of food without enzymes is called 
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mechanical digestion-” Mechanical digestion occurs :n 
two places of our digestive system- me 

7) Qral Cavity: 

In oral cavity the food is mechanically digested by 
teeth: 

2) Stomach: 

la stomach food is retained for more time: Due to- 
churning movement of stomach the food is mechan- 
ically digested- The walls of stomach are enough 
strong for mechanical digestion- 


| Q3: How does the digestion and absorption of 


| fats differ from the digestion and absorption of 
carbohydrates and proteins? 


Ans: 1) Digestion_and Absorption of Fats: 
7 . Digestion of fats starts in small intestine: 


2: Biles from liver break the fats into small droplets: 

2 Lipase of pancreatic juice converts fats into 
fatty acids and glycerol: 

4 ft is absorbed by lymphatic vessel that joins te blood: 

2) Digestion of Proteins: 

7. Digestion of protein starts in stomach: 

2- Pepsin presents in stomach convert proteins . 
into peptides or amino acids: 

3- Pancreatic juice also called trypsin that acts on 
proteins and digest it- 

3) Digestion of Carbohydrates: 

7 The digestion of carbohydrates starts in mouth- 

2: Mouth contains amylase that digests carbohydrates: 

3: Amylase is also present in pancreatic juice that 
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digests carbohydrates: 
4 Ht is absorbed by blood capillaries from intestine 
and comes to liver the hepatic portal duct- 


Q4: Enlist five environmental hazards related 
to the use of fertilizers- 

(BISE Bannu 2014, Kohat, Abbottabad 2075) 
Ans: Fertilizers: 

“Those substances which increase the fertility of 

soil are called fertilizers-” 

Hazards of Fertilizer: 

It increases the concentration of salt in soil | 


~ 


which leads to improper growth of plants- 

Bad smell from fertilizer effects the quality of air- 
lt pollutes underground water- 

It causes eutrophication: 

Manure may contains pathogens that causes 
disease in plants- 


dered to be a health kucurd? 

Ans- Malnutrition: 

1 It is @ condition that results from diet that 
contains too low or much nutrients: 

lt is considered to be health hazards because it 


results in various diseases like obesity, heart 
disease and constipation etc: — 


Q6: Discuss the role of dietary fiber in balanced 
diet: (BISE Malakand 2074, Abbottabad 2015) P 


Ans- Dietary Fibers: “The undigested food mate- 


aw N 


N 
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rials are called dietary fibers-” 

7 6 prevents constipation: 

2: It controls weight loss by creating the dling 
of fullness: 

3: It lowers the level of cholesterol in blood: 


+ ( @ETAMED ) » 


C- Write detailed answers for the followin 


questions: 
QI: Overtake of nutrition can lead to serious 


health disorders: Evaluate the statement by 
giving examples: 
Ans: Please see Question number 27 (OIN): 


Q2: List down major enzymes in the human di- 
gestive system- Elaborate their role in digestion- 


Ans- Major enzyme of digestive system and its 
functions: 


7) Amylase: 
Breaks polysaccharides into disaccharides and mono- 


saccharide: 


2) Pepsin: 
l& converts protein into amino acids: 


3) Trypsin: 
lt is present in small intestine: tt converts partially 
digested protein into amino acids- 


4) Lipase: 
'& converts lipids into fatty ‘ids and glycerol- 
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5) Sucrose? 

lt converts sucrose into fructose and glucose: 
6) Maltose: 

lt converts maltose into glucose + glucose: 


Q3: Explain the important of water in the 
human body- 


Ans: Please see Question number 17- 

Q4¢: Explain the role or oral cavity and pha- 
nx in the digestive system: 

Ans: Please see Question number 29: 


QS: Describe the structure of a villus, includ- j 
ing the roles of capillaries and lacteals- | 
Ans- See absorption of food in smail intestine: 


-—_—_1t-__€- Do-—_—_ 1t+-_+ 


y 
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